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PROCEEDINGS 


OF THE 

GENERAL MEETINGS FOR SCIENTIFIC BUSINESS 


OP TUB 


ZOOLOGICAL SOCIETY OF LONDON. 

1002, Vol. I. (January to April). 


January 14, 1902. 

Prof. G. B. Howes, LL.D., F.E.S., Vice-President, 
in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of December 1901 : — 

The registered additions to the Society’s Menagerie during the 
month of December 1901 wex*e 51 in number. Of these 11 were 
acquired by presentation and 4 by purchase, 6 were bom in the 
Gardens, and 30 were received on deposit. The total number 
of departures during the same period, by death and removals, 
was 146. 


Dr, A. S. Woodward, P.R,S., exhibited a newly-discovered 
upper molar tooth of a Fossil Horse, Onohippidimi, from the 
cavern near Consuelo, in Last Hope Inlet, Patagonia \ This 

specimen was fixed in the bone and carried traces of the soft 

* 


Mr. Oldfield Thomas, F.B.S., exhibited the skin and skull of a 
female Yellow-backed Diuker {Cephalophvs BphimUrix) which 


^ <y. p. z. a 1900, p. 76. 
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♦ 

had been obtained by Mr. B. B. Johnstone (Native Commissioner) 
in the Awemba district of Noi*th -eastern Rhodesia, and had been 
sent home and presented to the British Museum by Mr. Robert 
Oodrington, Administrator of that country. 

Tliis specimen proved a very considerable extension of the range 
of the species, hitheiio known only from West Africa, where it had 
a wide distribution, from Sierra Leone to Angola. No differences 
of importance, however, were perceptible between the Rhodesian 
specimen and examples from West Africa. 

Since Mr. Codrington’s specimen had arrived, a frontlet and 
piece of skin of the same species had also been loceived from 
Mr. O. Bamgwanath of Bulawayo, and this, it was believed, hatl 
been obtained in the same district. 

In N.E. Rhodesia this Antelope was said by Mr. B. B. Johnstone 
(who had obtained the specimen for Mr. Oodrington) to be met 
with in stony localities at fairly high altitudes. It was sup- 
posed to occur throughout the Luemba Highlands and along the 
Mohinga Mountains east of Lake Bangweolo, but was not 
common. Its cry was like that of a Duiker. Its native name 
was “ Ohibusimawe ” (=Big Mountain Goat). 


Mr. W. B. Tegetmeier, F.Z.S., exhibited the skin of an animal 
which it had l)een suggested was a hybrid between a Hare and 
a Rabbit, but which had proved to be moi’ely a Mountain Hare 
{Lepm variabUis), 

Mr. Tegetmeier also exhibited a skull of a Rabbit showing 
overgrown incisors in both jaws. 


The following papers were read : — 


1, On Variation in the Number and Arrangement of the 
Male Genital Apertures in the Norway Lobster 
(Nephrops norvefficus). By F. H, A. Marshall, B.A., 
Christ’s College, Cambridge \ 

[Received November 21, 1901.] 

(Text-figures 1-3.) 

The total number of specimens of the Norway Lobster examined 
for the purposes of this investigation was 1123, of which 1080 
were males. The latter presented no less than ten different 
arrangements of the genital apertures, in addition to the normal 
arrangement of an opening on the basal joint of each of the fifth 
walking-legs. Before giving the numerical details of the degrees 


^ Commonicated bjr W. Batfiov, 



VARIATION IN THE NORWAY LOBSTER. 


s 


1902.] 


of frequency of these arrangements, it will be convenient to 
describe each of them separately. They are as follows : — 

A. The normal arrangement. 

B. The normal apertures and two additional ones at the 

bases of the fourth legs, making a total of four 
apertures’. 

0. The normal apertures and an additional one at the base 
of the left loui'th leg, making a total of three apertures. 

D. The normal apertures and an additional one at the base 

of the right • fourth leg, making a total of three 
apertures. 

E. The normal apertures and four additional ones on the 

third and fourth legs, making a total of six apertures. 

F. The normal apertures and three additional ones on the 

fourth legs and the left third leg, making a total of 
five aperbures. 

G. The normal apertures and three additional ones on the 

fourth legs and the right third leg, making a total of 
five apertures. 

II. The normal apertures and two additional ones on the 
left third and left fourth legs, making a total of four 
apertures. 

K. The normal apertures and an additional one on the left 

third leg (there being a gap in the series), the total 
number of apertures being three. 

L. The normal apertures and two additional ones on the 

right third and left fourth legs, the total number of 
apertures being four. 

M. The normal apertures and five additional ones on the 

fourth and third legs and also on the left second leg, 
thr total number of apertures being seven. 


These an'angements may be represented graphically as follows : 


B. 0. 

r. I, r. I, 


m • 


F. G. 

r. L r. I, 


L. 

r. i. 


Tliird legs. 
Fourth legs. 
Fifth legs. 


Third legs. 
Fourth legs. 
Fifth legs. 


D. E. 

r. 1. r. L 


H. K. 

n L r, 1: 


• • 

M. 

r. L 


• • 

• • 


Second legs. 

• Third legs. 

• Fourth legs. 

• ^ • Fifth legs. • • 

[The letters n and h denote the right and left sides.] 
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Text-fig. 1. 



Genital apertures of Kephrops nortfepicui, 

Male of Nephrops norvegieua having abnormal genital apertures on each of the 
third and fourth walking^legs. 

Text-fig. 2. 



Genital apertures of Nephropt norvegicut, 

Male of Nephrop$ norvegicua having abnormal genital apertures on the right third 
and right fourth walking.legs. 

In no c^>ecimen was either of the normal apertures wanting. 

The animals were examined in batches — the first batch, which 
was much the largest, consisting of the stock of Norway lobsters 
in the zoological lal^ratory of the University of Edinburgh, 
obtained for the use of students during the summer session. 
The rest were procured at various intervals of time during 
the summer and autumn. The numerical details of these batches 
are now given : — 

(1) Females 56 

. Normal males 485 

Abnormal males with arrangement B. . . 23*1 

Ditto with arrangement C 21 

D 17 >63 

B 1 

H 1 j 



91 

ft 

99 


99 


Total ... 604 
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(2) Females 

Normal males 

Abnormal males with arrangement B... 
Ditto with anungement 0 




2 

60 

3] 

1 

2 

1 

J 



67 


Total ... 69 


(3) Females 

Normal males 

Abnormal males with arrangement B... 
Ditto with arrangement C 




>» 

») 


D 

F 

M 



Total ... 97 


( 4 ) 


Females 

Normal males 

Abnormal males with arrangement B. . . 
Ditto with arrangement 0 





Total ... 


4 

95 

P 

8 

2 

1 

112 



108 


(5) Females 

Normal males 

Abnormal males with arrangement B. . . 
Ditto with arrangement O 


» 


»» 

f 


D 

E 

G 

L 


Total ... 


1 

41 

1 

2 

1 

1 

1 




> 49 


50 


(6) Females 

Normal males....*. 

Abnormal males with ammgement B... ^ 
Ditto with arrangement D 


1 

22 


1 } 


^5 


I 


24 


Total ... 
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(7) Females 

Normal males 

Abnormal males with arrangement B... 
Ditto with arrangement 0 


1 
73 
. 4 
5 
3 



85 ‘ 


Total ... 86 


(8) Normal males 

Abnormal males with arrangement B... 
Ditto with arrangement 0 



3 


25 


Total ... 25 


Adding all these together we amve at the following result 


Females 


68 

Normal males 


878 

Abnormal mfUes with arrangement B... 

40) 

Ditto with arrangement 0 

40 


D 

31 

») 

E 

2 


F 

3 

>» » 

G 

2 

j) >> 

H 

' 1 

>1 

K 

1 

If fi 

L 

1 

ff 

M 

U 


>122 


>1000 


Grand Total .... 1068 


The total number of male Norway lobsters examined being 
1000\ the percentage of abnormality occurring among them Ls 
shown to be 12-2. The numerical variation in the apertures, but 
not the variation in their arrangement, I liave indicated by a 
percentage curve (text-fig. 3, p. 7). It is of interest to note that 
tlie homoeosis occxirs with little regard to bilateral symmetry. 

The relative scai'city of females is worthy of comment. It may 
be that the majority of them had .migrated to a greater distance 
from land. The 68 specimens that were examined possessed only 
the normal apertures on the third pair of walking - legs. 
Dr. Malcolm Laurie, however, tells me of a female specimen in 
his possession which has two pairs, the additional ones l^ing on 
the fourth pair of legs. 

The 1068 Norway lobsters which enter into my calculations 

1 Sin43e tke abore was written 1 have received 24 male Norway lobsters firom the 
Forth area, 21 being normal, one she wing arrangement C and another airangement 
D, while a third presented an arrangement not hitherto observed, having aperkitrei 
uTOn the "left thirds and right fourth walkiogdegs in additiem to the normal ones, 
the total number of apertures being four. 
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were all obtained from the area of the Firth of Forth. In addi- 
tion to these I procured 80 specimens which were caught off the 
Isle of Man. Of these two were females, one was an abnormal 
male having two pairs of genital apertures, and the rest were 


Text-fig 3. 



Diagram illustratiug variatiou in genital apertures in Nephrop 9 

Percentage-curvo Uliprtrating variation in the number of genital apertures in 1000 
m^speeim^s of Swhntpt The lower ^jmes give the number of 

apertures and the side figures the percentage of individuals. 

normal males. The number is, of course, not large enough for 
any definite conclusions to be based upon it ; but in view of the 
fact that I never obtained even smaller batches from the Forth 
area without finding a much higher percentage of abnormality, 
the presence of only a single abnormal specimen among the Isle 
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of Man lobsters may point to the percentage being related to the 
locality \ 

The positions of the additional openings upon their respective 
legs are approximately the same as those of the normal ones on 
the fifth legs. In the (jase of those specimens with three pairs of 
openings, the most anterior of which are situated on the third 
legs in the position of oviducal openings, it is clear, if only from 
the modification of the anterior abdominal appendages, that the 
specimens are males. The abnormal apertures are sometimes 
smaller than the normal ones, though they may be even larger. 
In the case of the single specimen showing seven spermatic 
apertures, the six posterior openings are of about equal size, 
while the opening on the second thoracic leg on the left side is 
very much smaller but still quite obvious. 

The state of preservation of the majority of the specimens 
rendered it impossible to determine the structure of the internal 
genital organs. In the fresh specimens it could, however, in some 
cases be made out that the apertures opened inWnally into blind 
sacs. In a few there appeared to be duct-like extensions of these 
sjics internally. In a fair proportion the vasa defereiitia gave 
off blanches which extended for a short distance towards the 
abnormal openings. In at least one instance these anterior forks 
of the vasa deferentia reached the hasea of the legs on which the 
abnormal apertures were situated. Whether there is ever a free 
functional passage from the position of the forking to the 
abnormal aperture it is difficult to say with certainty. 

That Nomay lobsters with additional genital apertures have 
been common in Scottish waters for a considerable number of 
years, appears from information supplied me by Professor Ewart, 
Dr. Beard, Dr. Masterman, and others. Before I began my 
investigation on the degree of frequency of such abnormal 
lobsters. Dr. Masterman expressed the opinion that quite 10 per 
cent, of the specimens he had observed since he had been in 
Scotland had additional genital openings ; and Dr, Beard, who 
has had .occasion to examine a very large number, speaks me 
of regular epidemics of this kind of abnormality in some years 
in the past, the students in the laboratoxy experiencing great 
difiiculty in distinguishing the males from the females. 

The only published record, so far as I know, of additional 
genital openings in Ifepkrops is a* recent paper by Mr. Cole, who 
states that abnormalitieB in oviducal and spermatic apertures 
are by no means uncommon, and 1 remember examining three 
specimens, two of which were abnormal and liad four super* 
numeraxy spermatic apertures ocourrmg as follows : — 

Third walking*leg8. ♦ 

• • Fourth walku^-legs. • 

« • Fifth walking4egB, • « 

^ Mr. me tbst be ha$ noticed eome variation in tbe degree 

areqnen^ of abnormalitr in regsffd to tbe evidncal in batobM 

procnrea at varione tiinec for tbe Zoological Labmtory at* Cambridge and it of 
opinion that tbie variation is probably rriated to the localitieB from the 
batohee were obtaiiied. ^ « 
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Mr, Bateson has, however, placed on record several cjases of 
females of Astacus Jluviatilis with additional oviducal apertures, 
but their degree of frequency was not nearly so great as that of 
the abnormal spermatic apeiiures in jUiephrops. After citing 
Desmarest’s obseiwation of a female Astacm with oviducal 
apertures on both the antepenultimate and penultimate legs, to 
each of which the oviducts branched, he describes several cases 
that he has himself observed. Among 683 female Astaci he 
records 23 which were abnormal in regard to the genital aper- 
tures, 17 having an opening on one of the fourth legs, one with 
an opening on each of the fourth legs, one with one opening on 
each of the fourth and fifth legs (in each case in addition to the 
normal openings), and four in which one of the normal openings 
was wanting. Tlie oviducts in most cases gave off branches to 
the abnormal openings as in Desmarest^s specimen. Mr. Bateson 
cites Dr. Benham’s observation on a female crayfish which had a 
pair of supemumerfiry openings on the fifth legs but none on the 
fourth. Out of 714 males that Mr. Bateson examined, one was 
abnormal in having no speimatic aperture on the right side. No 
cases of additional spermatic apertures are recorded for AatcLOua* 

The above-described vaiiations in Nephrops would appear to 
have some bearing on the supposed cases of hermaphr^itism 
among the Astacida*. La Valette St. George has described a 
specimen of A atacus Jluviatilis, in its external characters a male, 
but with what appeared to be a hermaphrodite gland. Bergendal 
in two papers has recoitled his ol)8ervation8 on females of Aatama 
JiuviatiUa in which the appendages of the first abdominal somite 
were modified as in the male ; and Faxon has cited other cases of 
partial or complete hermaphroditism. But it is only those cases 
where the evidence of hermaphroditism is supplied by the exist- 
ence of apertures situated as in one sex, in animals which in many 
characters resemble the other sex, which specially concern the 
subject of this paper. 

In his ‘ Revision of the Astacidee ^ Faxon gives an account of a 
specimen of Ccmharm propmquua, which appears to have been an 
undoubted female, for ovaiian eggs were found on dissecting it. 
The external chanicters, including the condition of the appendages 
of the first and second abdominal somites, were also those of the 
female, with the exception of the position of the genital apertures, 
which were on the last pair of thoracic legSr—t. a., in the position 
typical of the male. 

I^nnberg states that he believes he has seen rudimentary 
geniM ducts passing to the third pair of thoracic legs in two 
specimens of Camharus faUetx, but owing to their state of preser- 
vation he is not positive. 

Yon Martens has long ago recorded the presence of additional 
apertures on the bases of the antepenultimate legs in certain 
male spec^ens of Chemp» preiem, Astwms pwmcavm, and 
A. SroaiKanau, the two latter of which are now included in 
Huxley’s genus Pantatema. 

Yon Ihering describes these aperturjgs which occur in all the 
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specimens of Paaraatacus he saw as follows : — II y a sur le coxo- 
podite de la troisi^>me jambe, une ouverture ovale qui est ferm6e 
par un 4cusson bomb^ et que Ton pent diSprimer du c6t4 median 
ou libre.” The state of preservation was not good, but von Ih^ring 
says : — II m^a paru qu’un conduit tr6s delicat se dirigeait plus en 
avant, ^ Touverture du troisi^me coxopodite, raais je ne puis 
Faflirmer.” Whether or not the specimens dissected were her- 
maphrodite, von Ih4ring Ls appai*ently also doubtful. 

Faxon recoi*ds the coexistence of both pairs of apertures in all 
the specimens he has examined of Pwrastacm aaffordiy P* vari-. 
coam^ P, d^oaaia^ and P. haaaleri, but not in specimens of 
P, dgaaaizii. No account of the internal genital organs is given 
by Faxon. 

The best and most I’ecent account of the supemumerai’y aper- 
tures and ducts of Paraatacua is by Lbnnberg, who descrilies Iwth 
sexes, which differ not only in their internal but also in their 
external characters. The specias desciibed is P. haaalerL Not 
only do the males have supemumemry apertures and ducts in 
the 11th somite, but the females also in the 13th somite, in the 
position of the normal apertures of male crayfish. Although the 
supernumerary ducts liave a lumen they are not functional, since 
the additional genital orifices in the male are only shallow grooves 
and those in the female are closed by a membrane. The additional 
openings ih the male are closely similar in appeamnce to the 
functional openings of the female. Lonnberg states that he has 
found bodies resembling eggs in the testis, but he thinks it im- 
probable that they can be fuHy developed, still less of propagative 
use.” He draws the conclusion that “ in PaaroBiaom hasaleri a 
partial hermaphroditism is prevailing.” It is interesting to note 
that the apertures in most species of Paraatacua ^ are on the same 
somites as in the abnormal Aatacua described by Benham. 

In view of the frequent occurrence of genital apertures in 
Nephropa on the basal joints of other legs than the third and 
fifth, tie coexistence of apertures upon these legs cannot be 
regaitled as conclusive evidence of a partially hermaphrodite 
condition as some authors have suppos^. Apertures on the 
fourth pair of legs have not, so far as I know, b^n recorded for 
Paraataem, but it is not unreasonable to suppose that if a large 
number of specimens were examined they would be found to 
occasionally occur. 

To those who will regard the abnormal genital openings in 
Nephropa as evidence that the apertures and ducts were meta- 
merically repeated in past timOs, all the above-cited cases must be 
interesting in view of Lankester’s suggestion thatrtlie genital 
ducts of Arthropods are derived from nephridia. Allen has 
described* the genital ducts in young adults of as 

^ Mr. Borraclaild hat called my attention to the fiict that in male 8|)eoimena of 
dtfcrmia M*-S!dw. the female i^wrtttrea also normally occur. VUif Borra* 
da^ ^ On some Orttstacen&a from the South Pacific, Part II.,*’ P. Z. B. ISefi, whore 
references are given. 
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agreeing “ in all their relations with those of PeripaPua^'* and the 
probability of their being derived from nephridia he regards as 
“ very great.” It is, however, very doubtful whether the case of 
Nephropa has any real bearing on this question, seeing that in 
Aataom we nmy also get variation in the direction of reduction of 
apertures, and in Camharua simple homceotic shifting of the 
apertures without any addition to their number. 

However this may be, the occurrence of such a high percentage 
of a particular kind of abnormality as I have recorded among the 
Norway lobsters of the Forth area during the present year is 
instructive as supplying another example of the falsity of the 
doctrine that a well-marked variation cannot exist with any con- 
sideiuble degree of frequency owing to the so-called “ swamping 
effects of intercrossing.” 

Specimens illustrating the various arrangements of the genital 
apeHures described in this paper were exhibited before the 
Zoological Section of the Meeting of the British Association at 
Glasgow. 

In conclusion I must express my indebtedness to Mr. Bateson, 
by whom I wtis induced to undeitake this investigation. 
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2. On some remarkable Digestive Adaptations in DiprotoJont 
Marsupials. By Dr. Einar Lonnberg, C.M.Z.S. 

[Received November 18, 1901.] 

(Text-figures 4-6.) 

While dissecting for other purposes some Phalangerids, my 
attention was attmeted by the great difference in the develop- 
ment of the intestine in the difierent species. As some of the 
observations made at the time are of a certain interest, the 
following account of the comparison of the conditions found in 
the different animals may perhaps be acceptable. 

Before I proceed to report upon my own investigations, some 
preliminary remarks may be made concerning the views of 
other authors in similar cases. 

The correspondence between an animal’s diet and the develop- 
ment of the different parts of its intestine is a well-known fact ; 
but, on the other hand, the reason why this must be so has'been 
comparatively little discussed. Ellenl)erger, for instance, has 
stated that the great development of the ctecum in the Horse 
stands in connection with its diet, which chiefly consists of matter 
rich in cellulose. The food passes in this animal rather rapidly 
through the stomach and the small intestine, but is then retained 
in the caecum, where, to a great extent, digestion and absorption 
take place. In his papers on Rodents, especially in his great 
work * TJeber das System der Nagetiere,’ Tullberg has expressed 
the opinion that digestion and absorption of cellulose take place 
in the caecum and the colon. He says also that the digestion 
of this kind of food is not only dependent on the len^h and width 
of these intestinal tracts, but also on the slowness with which the 
food passes through these parts of the intestine. There are in fact 
to be found many structural adaptations for the purpose of 
retaining the food or retarding its {>assage. The saine author 
also discusses the reason why some animals among the Rodents, 
viz. the Mjoxids, have lost their ceacum. Bte believes that such 
a reduction is the result of a diet chiefly consisting of such 
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substances (amylum, fat, proteine), the digestion of which may 
take place in the small intestine without the help of any c«cum 
and without any specialization of the colon. Vegetable food may 
thus, just as well as a carnivorous diet, lead to the loss of the 
caecum. He also draws attention to the condition found in 
the peculiar Phalangerid Taraipes^ in which the caecum is 
entirely wanting, and thinks that this depends upon the fact that 
this animal feeds chiefly on honey. This last statement is of 
special interest because Ta/raipea belongs to the same family as 
the animals which are to be considered here ; and it might, with 
regard to the development of its intestine, be put at one end of 
the series described below. 

The chief material for this little study was afforded by some 
specimens of rmculoAua and Petawrua hrevicepaj collected 

in New Guineii by the late Dr. II Nyman; a specimen of 
PaeiJidochirua occidentalia brought home from Western Australia 
by the late Oapttiin Forsstrbm ; and a specimen of TricJioaurua 
vulpecuh, from an unknown locality. In addition to these I have, 
with the kind permission of my friend Professor T. Tullberg, had 
the opportunity of using other available material in the Zoological 
Museum of the Royal University at UpsiUa, and I beg to offer 
him my best thanks for these new proofs of his never-ceasing 
liberality. 

My first attempt was to try to find out on what kind of diet 
the above-mentioned animals lived, by carefully examining the 
contents of the stomach and the intestine. The stomach of the 
Petauriia contained pieces of the chitinous integument of vanous 
insects and larvae, some whole Podurids, and hair of the animal 
itself. Among the Podurids my friend E. Wahlgren was able to 
(fistinguish specimens of Isotoma pahbatria and of an Achorutea^ 
It seems accordingly to be certain that this animal may be termed 
entomophagous, although perhaps also berries etc, may enter into 
its diet. Tlie stoma(di and the intestine of the Phalanger 
inaculatibs were completely filled with fruit-pulp, and there is 
thus reason to regard this Guscus as chiefly cai^pophagous. The 
stomach in my specimens of Paevdochirm and Trichoaurua was 
empty ; the contents of the intestine and especially the csecum 
indicated, however, a vegetable origin. In the csecum of Trieho- 
aurua comparatively large pieces of the fibrous skelbton of leaves 
could be found, but the pirenchymatous substance was digested 
or, at any rate, loosened from the “ nerves.” This agrees well 
with Lydekker’s words — ‘‘the highly aromatic leaves of the 
Peppermint-gum form the favourite food of these animals,”^ 
The caecum of Paeydo<di,iTU8 was filled with a substance in which, 
under the microscope, various parts of leaves, upper and lower 
epiderm, bundles of vessels, etc. could be discerned. There was 
also a good deal of fine sand, which, probably as dust, had once 
covered the leaves and sprouts on which the Paeudaohirm had 

^ Lydfiikker t ‘A Handbook to the Marsupialia and Monotremata,’ I^ondon, 1804. 
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fed, and thus been swallowed together with the vegetable matter. 
Triohoaurua and Paeudochirua are thus chiefly phyllophagous, 
and so also is the Koala {Phmcola/rctoa\ which feeds on Eucalyptus- 
leaves. Of the latter I have had only scant material — the dried 
caecum of a grown animal and the intestine of a foetus. It may, 
however, also be considered in this comparison because its anatomy 
is known from the descriptions of Owen ' and Forbes *. 

For the purpose of illustrating the length of the diflterent pai*ts 
of the intestine, the measurements are given in the following 
table * : — 


of animal 
tail ... 

CflBCum 

Large intestine... 


Trichoaurua, 

Paeudochirua, 

Phalauger, 

Petaurua, 

89 otn. 

28*6 cm. 

68 cm. 

14 cm. 

218 

189*6 „ 

128 „ 

48 „ 

28 . 

42*6 „ 

69 „ 

6*6 „ 

122 .. 

87 8 „ 

261 

11 „ 


To make the comparison easier it is, however, convenient to 
express tlie relation between the length of the different pirts of 
the intestine and the length of the animal itself (without tail). 
This is done in the following table, in which the numbers indicate 
percentages of the length of the animal without tail. The 
numbers under the head of Phaacolarctoa are cialculated from the 
measurements of this animal I'ecorded by Forbes (/. c. p. 184). 
There are also added measurements taken by myself from a 
specimen of the small insectivorous Acrohatea pygmcaua. 


ahimal’t length 
without tail. 

Phaaeo^ 

larctoa. 

Trieho- 

aurua. 


Small inteetine... 

642 

646 

496 360 842 

260 ' 

CsBCum 

821 

69 

149 126 89 

22*8 

Large intestine ... 

784 

812 

806 474 78 

(mutilated) 


A glance at this table reveals that in the Koala all parts of 
the intestine are very much more lengthened than the corre- 
sponding parts of the intestine of the animals at the other end of 
tlie series. The caecum and the large intestine are considerably 
larger even than in the likewise chiefly phyllophagous Trichoaurua 
and Paavdochirm, On the other hand, all three phyllophagous 
animals have the small intestine developed in comparatively the 
same degree but a good deal lon^r than in the others. The 
reason why the ceecum and the large intestine in Triohomnia 
and PamdoMrus are oomparativelv shorter than the same organs 
in the Koala may be seen from tne description further on. If 
the digestion of the cellulose takes place chiefly in the tisecum, 
as has been supposed by the authors quoted above and with 


> * Anatomy cfV«rtebrat66.' 

s On aoiite Bointi in tho Anatomy of tbe Koala (Phaacolarctoa etnoraua)P 
P.Z,8. 1881, p. 180. 

* All uMtenremaiits ate taken by meant of a thread laid along the middle of the 
inteetine while adherent to the metentery. 
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whom I fully agree, it may be asked — why has, then, the smcM 
intestim become lengthened in the three phyllophagous animals ? 

I think that this may be explained in the following way The 
litres of which the food of the animals is compost consist not 
only of cellulose, but contain also protoplasmic, amylaceous, and 
other substfinces, which ought to be digested and re-absorbed in 
the small intestine. These substances are, however, all of them 
enclosed within the niembranea of the cellules of the leaves, and 
these membranes are more resistant than, for instance, the thin- 
walled cellules composing the pulp of fruit. The food derived 
from leaves must cxmsequently be subjected to a longer treatment 
iilso in the small intestine, before yielding its useful substances, 
than food consisting of fruits needs — not to speak of animal food. 

The small intestine of Trichosurua is villous, as has already 
been remarke<i by Oppel but my material does not allow any. 
description of the villi. About 93 cm. from the opening into the 
large intestine I have found two roundish Peyer’s patches, 
situated near each other and metisuring respectively 3 and 
2^ mm. in diameter. Tliey are solid and not composed of small 
nodules. In the intestine of the Koala there are no Peyer^s 
patches accoi;jling to Forbes {L c, p. 184). The last portion of 
the ileum is in Trichomirus conspicuously more thick- walled than 
other parts of the small intestine. Its mucous membrane forms 
distinct longitiulinal plici®, and it seems thus to be more rich in 
glands than other parts. In addition to this there are to be 
seen what I am inclined to term, with Owen, some “ wide and 
deep glandular fossn?.” The largest of these is situated about 
1 cm. from the ileo-cseail opening, and measures nearly 5 mm. in 
length by in width. About 1 cm. higher up the ileum there 
is another one of the same kind although smaller, so that it 
measures only 2 mm. in length. There are also indications of 
some other depressions, but they are shallower and less distinct. 
My material does not allow of any histological investigations, but 
1 hardlv think 1 can be much wrong in interpreting these as 
accumulations of glands. The “ fossae ” mentioned by Owen in 
the words quoted above were found by him in the large intestine 
of the Koala, and are thus not homologous with these. The 
“ fossae ” found, by Owen have, however, their homologue in a 
thickened glandular area, with numerous shallow depressions, 
situated on the adjoining borders of the colon and the caecum 
of Trichomrm just opposite the ileo-c»cal opening. The ileo- 
ccecal valve is well developed and protrudes into tlie colon. The 
limit between the colon and the caecum is only marked by a short 
plica from the ileo-ctecal valve and a weak sphincter cmco-coUeus, 
If this sphincter is weak it is assisted in its functions by a series 
of csecal sphincters which are strongly developed. Their number 
is four. The first is situated about 3 cm. from the cieco-colic 
one. The next is stronger and found at about the same 

i *Lehrbu^ d. ve<gL mtkro^Cpisolieii Anatomie der Wirbeltiere,* ZwQiter 
TeU (Jona, 18er),p. m 
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distance from the first. The third, which is almost the strongest 
lies still 4 cm. nearer the blind end. The fourth, which is about 
equal to the third in strength, is situated at a distance of about 
8 cm. from the tip of the distal end. These two last-mentioned 
sphincters are 3^ to 4 mm. thick, and protrude in the preserved 
state, as circular valves 3 mm. or more, into the lumen of the 
csecum ; and there is no doubt that in the living animal they are 
capable* of entirely shutting off one portion of the.ccecum from 
the other, thus retaining the enclosed food during a suitable time 


Text-fig. 4. 



Csecum of Triokominu mtlpeoula, Kat. size. 

for decomposition. The walls of the caecum increase considerably 
in thidcness towards its blind end ; and it is evident that this 
increase includes the muscular coat as well as, and that especially, 
the glandular layer. This is ^he reason why the sphincters also 
must have an increased size and strength towards the blin^ end. 
The mucous membrane of the ctecum is, at least from the third 
sphincter and onwards, transversely plicated, the plicie becoming 
more prominent toward the blind end. They do not extend 
however, ^ simple pUcsB all round the csecum, but ^e ridges 
anastomose now and then so that they form a network mth 
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transversely very much elongated, but longitudinally quite 
naiTow, meshes. 

The figure (text-fig. 4) represents the blind end of the csecum 
from the last sphincter, and shows also the transverse plicse 
described above. 

When the ctecum is filled the blind end seems to taper to a 
point not unlike a vermiform appendix. 

The colon is thin-walled and smooth, only showing, in places 
where it is contracted, longitudinal folds, which become efiaced 
by stretching. 

From this description it will be evident that the cfiBCum of 
Trichosmrua is an organ which 'has become to a considerable 
degree specialized for digestion (and re-absorption). When the 
chyme passes through the terminal portion of the ileum it 
becomes mixed with the secretion of the glands of that intestinal 
trjict, to which is added, when it enters through the ileo-caecal 
valve, the secretion from the cseco-colic glandular patch. Thanks 
to the spl\inctei s and the well-developed muscular coat of the 
csecum, the food can be moved backwards and forwards, or retained 
in the c;«jcal divisions, and then be subjected to the action of the 
glands through the development of an increased surface due to 
the transverse plica?. This great specialization gives a satisfactory 
explanation why the csccurn of Trichomrua does not need to 
grow out to such a size and attain such a capacity as that of the 
Koala. It might be questioned whether any proofs can be given 
to show that cellulose is really decomposed and digested in the 
csecum of this animal. It may then, firstly, be referred to the 
peculiar structural specialization described above; secondly, it 
may be stated that the contents of the colon which have passed 
the csecum se(*m to indicate such a digestion. There may still be 
recognized remains of the most resistant parts of the vegetable 
tissue, such as pieces of epiderm, isolated sclerenchym-cellules, 
bundles of vessels, etc. — all of them looking as if they had been 
cleaned by some reagent, so that only the hardest “skeletal” 
parts w'cre left. There are also to be seen the spiral threads, 
these being the only remains of spiral vessels, the thin walls of 
which probably have been digested. But I could not detect any 
parenchymatous cellules or other softer parts. I think, there- 
fore, that it may be admitted that the softer cellulose has been 
decomposed and digested, leaving only the more or le.s8 lignin-like 
substance. 

In Faevdochirua the small intestine is, as usual, thin-walled 
and villous but otherwise smooth. The walls of the ileum do not 
seem to show any increase in thickness. The ileo-eiecal valve (v,ix.) 
is well-develope"d, and from it extends as a transversal fold a 
cieco-colic valve (v,c,c,) and sphincter, as may be seen in the figure 
(text-fig. 5, p, 18), 

Olose by, but on the colic side and also near the ileo-osscal 
valve, a brownish glandular patch is seen, homologous with that 
described above and in a similar situation in Trichomrua* (It is 
Proc. Zool. Soc.— 1902, Von. I, No. II, 2 
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not represented in the figure.) The ciecum of Pseudochirus is a 
good deal larger than that of TrichoauruB^ as the above-recorded 
comparative measurements indicate, and offers also quite another 
aspect (compare figures). It is provided with two \eiy strong 
tieniaj, which continue to tlie blind end of the ca3cum. These 
tieniai have an average breadth of 3 mm. and extend one on 
each side. By means of these trenia? and the mesentery the wall 
of the cjocum is folded so that it forms three series of saccnli. 


Text-fig. 5. 



0»cum of Fse%tdochiru8 occidentalia, Nat. size, 
r., colon j i.t ileum j v.c.c., csoo-colic valve; v,i.c*, ileo-ctccal valve. 


Through this the effectiveness of the caecum as a digesting organ 
is greatly increased, the more so as the depth of the |) 0 ck 6 t 8 is 
comparatively great. The end of the caecum in this animal 
is bluntly rounded, and thus different from that of TrichoBurua, 
The fix^ part of the colon is lonmtudinally plicated, but the 
plicae are not strongly developed and soon disappear. 
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The digestion in the caBCum seems to be rather complete, since 
at a distance of 25 cm., more or less, from the ileo-c«ecal valve the 
ftecal matter is already formed into balls. A microscopical 
investigation of these faecal remains shows that they are chiefly 
composed of pieces of thick-walled epiderm, bundles of vessels, 
isolated prosenchyme-ceUs, and similar mfitter. But the softer 
vegetable tissue has disappeared and the spiral threads of the 
vessels are isolated, indicating a digestion of the substance that 
once formed the walls. 

The intestine of the Kojila has been described, as already 
mentioned, by the authors quoted above. Only a few remarks 
will therefore be made here concerning the intestine of a 
marsupial foetus of this species measuring about 9 cm. in length. 
Its small intestine measured about 37 cm., the cjecuin 8*5 cm., and 
the large intestine about 29 cm. The length of the three diflferent 
parts of the intestine, compired with the length of the foetus 
itself, is thus expressed by the following percentages: 411, 94, 
.‘122. If these now are compared with the corresponding ones 
fn^m a grown nniimd, calculated from Forbeses measurements 
(see above), the difierence is quite .striking with regard to the 
ctecum ami the large intestine. The former is proportionately 
only about a third as long in the foetus as in the full-grown 
animal, and the latter leas than half as large in the foetus as in 
the adult. The diffei*ence of the small intestine of both stages is 
not so great, that of the feetus being about four-fiftlis of the same 
in the adult. Tt is also to bo remarked that in the foetus the 
small intestine is considerably longer than the colon, but in the 
adult the reverse (jondition prevails. These differences can of 
course be ascribed to the difference of the diet of both stages. 
The milk food of the foetus i.s chiefly or completely digested in 
the small intestine, but the vegetable diet of the adult needs a 
greatly developed ctecum and ex>lon. The longitudinal folds of 
the caecum and the colon are, however, already developed in the 
foetus. 

The condition found in the Wombat is very peculiar. The 
narrow opening of the ileum protrudes, suiTOunded by an ileo- 
ciecal ” valve, into the colic cavity. This valve has very broad 
lips, and within tlie same opens the lumen of the processus 
vermiformis” (Owen), only separated from the opening of the 
ileum by a septum — that is, in other W’ords, the terminal portions 
of the vermiform appendage and of the ileum are thus fused 
together into one structure protruding into the colon ; both open 
with separate orifices, which are, however, surrounded by the lips 
of the same valve. The glandular patch described above as 
situated near the cmco-colica in the related Phalangerids 

is found in this animal tocr, but extends partly on to the outer 
side of the ** ileo-caecal valve itself already mentioned. From 
this latter valve plicae extend on two sides. These plicae seem to 
stand in the same kind of connection to the ileo-caecal valve as in 
normal cases the caeco-colic valre does. But they do not extend 

2 ^ 
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transversely in the colon as the latter is apt to do, but longi- 
tudinally, so that one plica extends down the colon, the other in 
an opposite direction on the other side. I am, however, inclined 
to think that these plicfe morphologically correspond to the more 
or less developed caeco-colic valve of other related forms. Although 
tlie direction is different the connection with the ileo-cfecal valve 
may decide in favour of such an interpi*etation. These plicse do 
not form any boundary between the caecum and the colon. They 
form no boundary at all directed as they are now. But how 
could they get such a direction ? I think this may be explained 
in connection with the sliape of the c?ecum. Owen, in describing 
the intestine of the Wombat, used the following words : — ‘‘ The 
cwcurn is extremely short but wide ; it is remarkable for being 
provided with a vermiform appendage.'^ ^ Later authors have 
adopted this same interpretation, but I hardly think it is right. 
If it had been a true vermiform appendage, that is, the reduced 
blind end of a cajcum, it ought to have opened into the ccecum of 
which it itself was a part. But it does not, as has been already 
stated above. It opens with a quite independent opening of its 
own near that of the ileum. I judge from this that the so-called 
2 yroce 88 m vermiformi8 of the Wombat represents a r^idiment of 
the whole c(ecum. If we assume that a moderately developed 
caecum should for some reason or another become reduced to a 
mere appendage, it must acquire a similar situation and open into 
the colon close to the ileum. It might then easily hap|>en that 
the wall of the terminal portion of the rudimentary cax'nm 
became fused with the wall of the ileo-cajcal valve. Such an 
event might be the more easily effec^ted as the shortened 
mesentery of the aecal rudiment woulil draw the, latter more and 
more to the ileum and make both more closely connected. It 
would also be more convenient if the two openings into the colon 
lay near each other and were parallel in direction, because there 
would then be less risk of particles of food entering the ciecai 
rudiment. I believe, indeed, tliat such a retrograde development 
has really taken place, and that in the ancestors of the Wombat 
the caecum has been reduced to a rudiment, which might happen 
if they lived on such a diet that the caecum was not needed for 
the digestion of the food. When the caecum bad already reachetl 
a considerable degree of reduction, the diet of the animals was 
changed, and they began by-and-bye to feed on harder and lees 
easily digestible vegetable matter containing cellulose, etc. The 
caecum was now, however, so rudimentary that it could not, as in 
other related forms which live on a similar diet, help in the 
digestion of this food-stuff. This function became, therefore, the 
duty of the colon alone, which in consequence had to be con- 
siderably enlarged. It grew in strength, and its capacity increased 
so that it would bo able to hold the greatly augmented amount of 
the less nourishing food that was ne^ed for the sustaining of life 
and growth. The colon was then distended by the large quantities 
* Owen : * Anat. of Vertebr.^ p, 417. 
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of food -material, and i/he mechanical pressure of this heavy load 
might have protluced expansions, wliicl), if localized, formed bags 
or sacculi. The first part of the colon might be expected to have 
been strongly affected by this pressure. It is consequently 
natuiul that some wide sacculi should be formed there, and it is 
these distensions which liave been described and figured by the 
authors as ctecum, although they are derived purely from the 
colon. It is also easy to understand that when this distension 
took place the originally transverse cajco-colic plica was drawn or 
turned out of place to its present longitudinally-running direction. 

That the mechanical pressure of the contents of the colon 
has really played important parts in transforming it to its 
present shape, may also be proved by another fact. By a broad 
band opposite the mesentery the colon is sacculated, which, of 
course, is also an adaptation to its function. At the place where 
the colon is most closely, by a very short mesentery, soldered to 
the back of the abdominal cavity, the pressure of the contents 
would, thanks to this fixation, be more effective. There has thus 
been formed two large sacculi, which give the colon at that place 
a size amounting to twice tliat of its usual width. The sliape and 
size of these sacculi are identical in two specimens wliich I have 
seen. Thisconfiimis the coiTectness of the statement ; and I think 
it is these which Owen means when he siiys: “One of these 
sacculi was so much longer than the rest as to almost merit 
special notice as a second ceecum.” 

Peyer’s patches of comparatively large size, 1 to 2 cm. in 
diameter, are scattered in considerable numbei-s in the walls of 
the colon, especially in its middle pai*ts. 

The material which 1 have used for this study has long been pre- 
served in spirit, and the measurements are perhaps therefore not 
so much to be relied upon. It may, however, be mentioned that the 
small intestine measui'ed in one specimen about 410 cm,, the ctecal 
rudiment 6 cm. from its blind end to its opening, and the large 
intestine 840 cm. The “ secondaji:*y ctecum ” is situated nearly at 
the middle, or 430 cm. from the end. Even if these measure- 
ments are imperfect in the detailed statements, they show satis- 
factorily that the large intestine has been strongly developed. 
Probably it is fully eight times the length of the animal, or even 
more than in the Koala. 

The interior sr^ace of the duodenum in Fhalmiger shows 
veiy plainly a reticulate sti^ucture, lai»ger primary and smaller 
sewndaiy plicae may easily be distinguished. It offers thus some 
fwnt resemblance in appeaiance to the structure of the reticulum 
of a ruminant* The plicae are in both cases formed by coalescence 
of papdto. The villi of the intestine are well developed on the 
ridges forming the network, but some are also scattered in the 
interspaces^ Lower down the small intestine this reticulate 
structure is less conspicuous, but my material is not in such good 
condition that can say where it entirely disappeaie. The 
jejunum appears, however, quite smooth. 
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As in Trichomrus^ the small intestine of Phalcmger is pro- 
vided with at least one Peyer’s patch. It is in the specimen 
before me situated 74 cm. from the ccecum, and measures 30 mm. 
in length by 13 in breadth, being composed of a gi’eat number of 
small nodules. There ai'e, however, probably more tlian one 
Peyer’e patch normally in the small intestine of the Ouscus, since 
Cunningham observed no less tlian nine in his specimen described 
in the ‘ Challenger ’ repoi’t. Some of these ^vere, however, “ a 
mere speck.*’ The terminal jKirtion of the small intestine shows 
some longitudinal folds, but these are probably not permanent as 
they disappear by transverse stretching. The ileo-ceecal valve is 
well developed and protrudes 12 to 14 mm. into the ccecum. Frpm 
this valve extends on both sides a fold — the cceco-colic valve. At 
the ileo-ca3cal valve it is about 7 mm. in height, but gmdiially 
diminishes ; about 1 cm. from the valve it passes into the 
ihuscular tliickeuing which forms the cjeco-colic spliincter. The 
communication between the ccecum and the colon may thus be 
completely shut ofi’ by means of the incomplete cteco-colic valve 
and by contraction of the cceco-colic sphincter. When such a 
shutting-off is effected it seems as if the opening of the ileo-cajcal 
valve would be directed into the ccecum, and the function of the 
above-described cceco-colic valve may pai*tly be to biuce the ileo- 
ciecal vidve so that it shall not be comju’cssed and close<l when the 
cceco-colic sphincter contmets. But, as it is aiTunged now, t lu* 
contents of the small intestine may pass directly into the ciecum 
without risk of slipping down into the colon. On the ca'cal side 
of the valve there is an area on which the mucous membrane is 
pi'ovided with a considemble number of small depressions. These 
are about 1 mm. in diameter, and coiTes}X)nd, no doubt, to the 
glandular patch with similar depressions which has been described 
above in the phyllopliagous Ph^angerids, although the situation 
is a little diffei'ent in these latter, in which this patch is found on 
the colic side of the valve. Cunningham does not mention this 
glandular patch in his description of the intestine of the Ouscus. 

The width of the caecum is different at different places. It is 
at first about 4 cm., then widens to 6 cm., but soon becomes 
constricted to only 2| cm., widens again to 5^ cm., then it is 
constricted to 2^ cm., and again widened to 4 cm., which con- 
dition is once more repeated, and then it finally tapers towards 
the end, which terminates in a digitiform appendix 2 cm. in length 
by 4 mm. in thickness. Cunningham ^ has in the stime species 
only obsexwed that the caecum “ tapers unifonnly.” The appendix 
is hollow and filled with the contents of the caacum. Its w^alls ai e 
thicker than those of the (nrdinazy ciecum, and it might be a 
lymphatic organ, which perhaps might be compared with the one 
of similar situation in the common rabbit. 

The cadcum of Phodanger is somewhat sacculated by means of 


1 Kepoit on the Mai-supialia,** Kep. Scieiit, Kesulta * Challungor/ Zool<^y, pt. xvi, 
p. 16L 
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mesenteric bands of muscular fibres which are most often longi- 
tudinally, but sometimes obliquely, awanged. Such bands are 
found on both sides of the ctecnm. The interior of the cfecum 
shows at the constricted places slight longitudinal folds, which, 
however, probably are of a temjx)rary nature. They are thus 
not to be compiirefl with the longitudinal folds described in the 
Koala by Owen and Forbes (I, c.). 

In the large intestine of Phaltmyer there are some longitudinal 
folds near the upper sphincter. They are, however, quite short 
and continue but a few centimetres from the ileo-csecal valve, 
and are therefore quite unlike the longitudinal “ valvulce cmini- 
ventea” described in the Koala by the authors just mentioned. 
The colon tapers abruptly from the width of the csecurn 4| cm. 
to 2| and then to 1 1 cm. In places where it is much distended 
its width may reach 3 cm., but as a rule it is less than that of 
the small intestine, usually 2-1 j| cm.^ The rectum attains a 
width of 2 1 cm., and is provided with about half a dozen longi- 
tudimil folds, plainly conspicuous, but not much develop^. 
They may, however, be regarded as homologous with those of 
the Koala in a corresponding situation and of nearly the same 
number, according to Forbes. The non- digestible remains in 
the colon of Pimlamjer consist of pieces of epitlerm of fruit, pro- 
senchymatous fibres and vessels. The main mass of the fi'uit- 
pulp is, however, so decomjwsed tliat its particles cannot be 
identified. 

The duodenum of Petaiirm is veiy densely beset with flattened 
more or less tongue-like villi which are transversely arninged 
miiX jjartly form thin denticulated lamellse. They lie so close 
together that the contents of the intestine probably only, or 
at least chiefly, come into contjvct with the tips of the villi — 
a. condition found by Oppel (/. c. pp. 288-9) in THckoaurua. 
In Petaurm the small intestine is beset with villi through its 
whole extent, although they decTCJise in size posteriorly. The 
condition found in Acrohates seems to be essentially the sfime. 
In Petaurm the duodenum forms a much more distinct loop than 
in Pimlamjer ; it is 3 cm. in length, the luscending branch being 
closely connected with the descending one and i-eturning along 
the same to the pyloric ti*act. In the latter the duodenal loop is 
less pronounced because the ascending bninch is only half as long 
ns the descending one. 

In Petatirm the connection between the large and small intes- 
tine takes place in such a manner that the ileum opens inio the 
cohn^ into which the mlvala ileo-cfecalia (the name is thus not 
(|uite suitable in this case, more correctly v. iho-eclioa) protrudeil 
about 2 mm. Oloee to this valve there is between the can^unvand ‘ 
the colon a strong sphincter, partly like a valve pix>truding into 
the cavity of the colon and only leaving a very naiTOW opening 
(which, of course, also can be closed) between the same and that 
of the csecum. 

t All meiutureineiits are tak^n across the empty hat not opened intestine. 
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It is thus evident that the contents of the ileum must pass 
into the colon, and from there, when the sphincter mentioned 
above relaxes, into the caecum. It is also evident that no large 
pieces can piss thi*ough the narrow opening into the caecum. A 
comparison between the contents of the colon proves this state- 
ment completely. A sample of the contents of the colon taken 
2 cm. from the ileo-ciecal valve consists chiefly of large pieces of 
the chitinous integument of insects, setae of such animals, etc. 
A sample from the caecum consists only of the tiniest particles 
which cannot be measured or identified. The narrow opening 
between the caecum and the colon serves accordingly as a filter. 
The large indigestible remains are kept back in the colon, the 
fluid and the fine particles suspended in the same pass into the 
caecum, where, no doubt, an absorption of the fiuid takes place, 
after which the indigestible remains are forced back to the colon 
to be expelled with the faeces. The function of the caecum may 
thus be termed absorbing and desiccating. The large intestine 
acts neaidy in its whole extent as a rectum, as the faecal matter 
is already formed into balls at a distance of only 2 cm. from the 
ileum (text-fig. 6). 

Text-fig, 6. 



c, caecum j i, ilemii ; co, colon. Valvula iteo^colica is seen to protrude into the 
colon, and a bristle is inserted through the narrow opening of the cmco-colie 
sphincter. 

In Fhdlanger, on the other hand, it can be assumed with 
certainty that the caecum has a digestive function, which may be 
conclude from the fact that it is provided with large glands. 
The great length of the colon makes it probable that it has 
digestive as well as reabsorbing powers. 

The dimensions of the different tracts of the intestine in a 
marsupial young of PeUmrua hrevioepa^ measuring 63 mm. in total 
len^h without tail, were as follows: — Small intestine 185 mm., 
csecum 17 mm., and large intestine 43 mm. If these measure- 
ments be com|)ared with those of the voung animal itself (without 
tail) the relation is expressed by the following percentages : — 200, 
26, and 68. From this it may be seen that all three parts are 
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somewhat shorter in the young than in the adult. The difference 
is,* however, not so girnt as in the case of a marsupial fmtus of 
the Koala already mentioned. Although the latter represented 
a younger stage', the conclusion can thus be drawn that the 
milk diet of the young Petaurus differs, with regard to its com- 
position and therefrom resulting influence on the intestine, less 
than it does in the case of the young Koala. It is also of 
interest to note that in the young Petaurus the csecum stands in 
Xjuite open communication with the colon. That is because the 
sphincter is not needed yet for the purpose of prohibiting any 
indigestible remains from entering the caecum as in the adult. 

In Acrohates the an-angement of the connection between 
the small and the large intestine is the same as in the adult 
Petaurus, The ileum opens with its valve protruding like a 
mouthpiece into the colon ; and there is a very strong constric- 
tion between the latter and the ciecum. Although the stomach 
in my specimen of Acrohates was empty, I think it may be 
{issumed that it lives on a similar diet to Peta/arus ; and at any 
i*ate the function of the c»cum seems to be perfectly alike in 
both animals. 

The small intestine of Acrohates is comparatively shorter even 
than that of Petawrus, In the latter and in Pkalanger the 
length of the small intestine is comparatively not much different. 
This may be understood as meaning that that part of the food- 
material which ought to be digest in the small intestine of 
Phalanger is not difficult to digest. It may chiefly consist of the 
juice and other contents of the soft parenchymatous cells of the 
fruit -pulp. This matter is, of course, more easily accessible for 
the digestive organ tlian is the material contained in the better 
protected cells of the leaves etc., which form the food of the 
animals considered above, and the small intestine of which, there- 
fore, has become lengthened. 

As the last stage in this series, showing a different develop- 
ment of the intestine and especially of the caecum in accordance 
with the different diet, Twrsipes may be mentioned ; this animal 
lias, as already remarked, entirely lost its caecum, because such an 
organ is superfluous for a honey-eater. 

The geneml aiTangement and structure of the dentition of 
these animals indicate that also with regard to those parts adapt- 
ations for different purposes have taken place. The dentition of 
Phascohmys is evidently most specializecl. Its incisors are more 
x*educed in number than in the others, the canines are absent, 
and the molars have peinsistent pulps. Tlie latter are also curved 
in such a way that tibe upper 'molars luu latei’ally concave and 
the lower ones are laterally convex. This development and shape 

' The Koala was atitt naked. The yonng Tetaurus was begtimW to 
be^me hairy, so that, for instance, the dark Tertebral stripe was well eouspiciiouK, 
but the hairs ot the tail w^ not yet prolonged. It had certainly not yet partaken 
ot any other food than u^k, because the mandibular incisors, although protruding 
d mm. from the sockets, had not cut the gum. 
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of the molai’s reminds one of the same in the Hares and Babbits. 
In his above-quoted work Tullberg has already d|:awn attention 
to this })arallelisni. The explanation given by that author of 
the development of persistent pu4)s in the molai*s holds good 
for the Wombat as well. He believes that such teeth have 
been developed chiefly in animals which feed on hard and tough 
roots. Such animals must take much sand into the mouth when 
feeding, and the sand must act strongly upon the crowns of the 
molars in the act of grinding. This renders persistent growth 
necessary. That the food of the Wombat consists mainly of 
roots is 11 well-known fact ; and a glance at the crowns of the 
molars • suliices to show the marks of the sand as transverse 
scratches. Although the molars of the Wombat in their general 
shape resemble those of a Rabbit, the chewing must take place in 
quite a diftei^ent manner in both forms \ as can be seen from a 
comparison of the stricture of the mandible in both animals. 

The dentition of the Phalangerids has been described by Flower 
and Lydekker in their valuable manual^. They have drawn 
attention to the ci'escentoid” cusps of the molars in I^setido- 
chirm and in the Koala ‘‘ recalling those of the Selenodont 
Artiodactyle Ungulates,” This “ subselenodont ” dentition is, of 
course, very suitable for phyllophagous animals. It becomes the 
more effective because the distance between the upj)er molar 
series is greater than that between the mandibular molar series, 
so that the outer row of cusps of the latter fit in between both 
rows of the upper. Through this an*angement the jaws get as 
it were a cutting- power, and when the lower jaw is moved side- 
ways the sliarp enamel ridges have a gi’eat power of tearing and 
grinding the food. It is, in fact, evident that the chewing of the 
food tiikes place in the following manner : — The lower jaw is 
moved towards one side so much that the outer margin of its 
molars corresponds to the outer margin of the upper molars. If, 
then, both jaws are pressed hard against each other the lower 
jaw must glide, with triturating eftect, in a median dmection — 
in consequence of the fact tliat the main surface of the upper 
molars slopes inw'ard — till the outer cusps of the lower molars fit 
in between both senes of cusps of upper molars iis described 
above. Then the same movements are repeated again on the 
same or the other side. The movements of the jaws in the act 
of chewing may thus be compai‘e<i with those in the Rumimints 
— as might be expected seeing that the teeth have a similar 
structure and position. 

The incisors in these two animals ai*e diflferent in sluqje. In 
the Koala they are comparatively^arrower than in Pse^idodtirus. 
The compressed mandibular incisoi's glide with their ^veiled 
ends inside the upper median incisors, and work a^inst the 
second pair of upper incisoi^ ; the latter in their styli^m shape 

1 Thi« is also remarked by Tullberg (I, c.). 

^ An Introduction to the Study of Mammals. Loudon, IS91. 
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and situation behind the first pair remind one of those of the 
duplicidentate rodents. The incisors in this animal serve thus to 
nip ofi’ pieces of the leaves. In Pseudochinis the lower incisors 
are broad and have sharp cutting-edge.s also on the .sides. They 
therefore work togethoi* with the upper incisors as a pair of 
scissors cutting off pieces of plants and leaves. Both halves of the 
mandible are in this animal movable, whereby the cutting-power 
of the lower incisors becomes more effective. They may thus 
be comj)ared in shape and in action with those of the Kangaroos. 

In Trichosm^a the incisors are intermediate in sluipe between 
those of the two animals just referred to. They are broader 
than in the Koala, but have a cutting-edge only in front. ^ In two 
skulls of this animal before me it is plain that the lower incisors, 
when u.sed, are able to work against all throe pairs of upper 
incisors, which are all worn — the median ones, however, in such 
a manner that a sharp edge is left in front. The two halves of 
the mandible do not seem to be movable. 

The subselenodont type of the molars is not so prominent in 
this animal — at least not when the teeth are worn. The shape 
and position of the molars seem also to be different in Tricho- 
attrus^ beciiuse, at least in the specimens before me, the surface of 
the two anterior upper molars .slopes inwards and that of the 
two posterior ones outwards. In the lower jaw, in correspondence 
herewith, the two anterior molars slope outwards and the two 
posterior ones inwainls. The crown of the postenor premolar in 
each jaw slopes in the same direction as the anterior molars of 
the same series close to which it is situated. In consequence of 
this armngement, the upper premolar and the anterior upper 
iiiolai*s eftect the glitling in a median direction of the lower jaw 
when both jaw^s ai'e pressed against each other in the manner 
described above ; but the jwisterior upper molars airest the lower 
jaw and hinder it from gliding further than to its normal 
position. In connection hei'ewith is also to be observed that the 
mandibular molar series of Trichoauriia — thus differing from the 
Kofila and Paevdochirua — have not a shorter distance inter ae along 
theii* whole length than the maxillary molar series. In Tricho- 
aumia the molar seides of both jaws are, posteriorly, almost 
opposite each other, and only anteriorly have the mandibular 
molars a more median position tlian the upper molars. This 
accounts for the different direction of the anterior iind posterior 
molai's. 

The teeth of a young Phalmiger differ a gimt deal fi*om those 
of the old one of the stiuve species. In the Imlf-giown animal 
the lower incisors appear to be absolutely bi*oa.der than in the 
adult. This is, however, only apparently the case. The breadth 
is about the same in both. The incisors of the young are thus 
not only comparatively broader, but tiieir sha^te is also different. 
They are much more flattened than in the adult and have sharp 
lateral ed^es, sb that they resemble the corresponding teeth of 
Paeudochirua desmibed al^ve, or of a Kangaioo. Uie lesem- 
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blance is the greater because they Imve a more horizontal direction 
than in the adult, in which latter they are also stouter, com- 
pressed, and only provided with an edge at the end. In 
the young the lower incisoi*s, on account of their shape, 
work against the two median pairs of the upper incisal's when 
the jaws ai*e shut. In the adult they work only against the 
inside of the median pair of upper incisois when in a normal 
situation close to each other. The halves of the lower Jaw are, 
however, movable, more so in the young than in the adult. This, 
together with the sideway movements of the lower jaw, explains 
also why the second pair of upper incisors are worn. The faculty 
of moving the mandibular halves so that the lower incisors may 
be separated from each other in the act of biting is, of course, 
very useful in many cases \ Thus, *for instance, the animal is 
capable of securing a much larger piece of some soft fruit * in 
one bite through this arrangement, and when occasionally preying 
upon animals or birds this faculty is also of impoi*tanoe. The 
mobility of the mandibular halves consequently serves here other 
purposes than in the Kangaroos and Paevdochirm. 

The upper canines are well developed in young and adult. Tlie 
molars of the young Ouscus show four well-developed pyramidal 
cusps with radiating ridges, so that, as has been shown by 
O. Thomas, they resemble in some degi^ee those of the Koala. 
The enamel of these cusps is, however, less developetl in the 
Ouscus, so that they are in the adult animal soon worn down to 
such an extent that the crown becomes almost even, and only 
peripherally surrounded by enamel. The teeth are then not 
much adapted for any grinding action. The situation and 
different sloping of the posterior and anterior mohirs ai’e similar 
to those described in Trichoawrm, The action of the jaws 
must consequently be similar, although the enamel is rather less 
developed. To crush the pulp of fruits and similar matter the 
teeth are, however, sufficient. The hindmost premolar of both 
jaws lying just in front of the molar series is somewhat moi'e 
strongly developed than in Tricfmurtba^ pointed and reminding 
one a little of a canine. Those of the upper and lower jaw do 
not touch each other as in TrichoBwrm^ but the mandibular 
premolar goes inside and in front of that of the maxillaiy. This 
development of the last premolar may have some connection with 
the alleged occasionally predatory habits of the animal. 

In Petanirm the median lower incisors are very long and 
slender. The median pair of upper incisors are longer than the 
others. They may thus, together with the lower incisors, fom a 
pair of pincers. It is also probable that the mandibular incisors 
themselves may, because both halves of the lower jaw are quite 
movable, act as a suitable implement for pinching and scratching 

1 The mobilitjr of the mandibular halvee of the Bodents and its causes have been 
extensively discussed by Tullberg in his work Quoted above, p. 346 and following. 

9 Tallb^ has statra that Bquirrds feeding on mushrooms separate their 
incisors (I, o.)« 
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small insects from their refuge in flowers, in cracks in the bark, 
and similar places where these slender incisors may conveniently 
be inserted. When securing larger insects this can, of eourse, 
be more easily done with the incisors separated so that they act 
as a fork, than if they lie close together and form only one point. 
The molars have four moderately developed bluntly pointed 
cusps. Tlie latei*al row of cusps of the mandibular molars fits in 
between both rows of cusps of the upper molars. 

On the whole the dentition may be said to approach the 
insectivorous tyjK). The molars can certainly not }ye used for the 
grinding of any hard vegetable matter, and the incisors are too 
weak to gnaw. 

In Acrohates the development has gone still further in the 
same direction. The median lower incisors are long and slender, 
although, if compared with the skull itself, not so long as in 
Petaurua^ which has a shorter, less pointed snout. They may 
certainly serve as pincers and the mandibular halves are quite 
movable. The premolai*8 of Acrohates are much better developed, 
longer, and more jx)inted than thase of Petaurm, When the 
jaws shut, the premolars of the upper and lower jaws meet, and 
the latter slide up in front of the former. These teeth may thus 
help in catching and holding the prey, which Is not the case in 
Petaurua. In the latter the premolars and second incisors of the 
lower jaw are small and functionless. This is l)ecausc, in con- 
st*quence of the haigth of the median incisors and the corresponding 
shortness of tlie jaw itself, there is formed a considerable opening 
l)ctwoen the upj)er and the lower jaw corresponding to the canine 
and premolar region of the maxillary. The maxillary teeth thus 
cannot meet the mandibular teeth, which do not even lie opposite 
to them. The inolai's of Acrohates are similar to those of 
Petaurua f b\it their cusps are sliai*per. It may be in conse- 
(pience of the ari'Jingement of the preinolars ami their use that 
Acrohates lias been able to reduce its number of molars to 3/3 
when Petaurua has 4/4. 

In none of the Phalangerids which have the rami of the lower 
jaw movable, as descnbed above, have I been able to detect in 
iny material any trace of such a transverse muscle as that which 
is found in the Kangaroos at the base of the mandibular incisors, 
and which has the function of approximating the inner edges of 
these teeth. In the Kangaroos it is said byJLeche' that the 
imndibular incisors aie separated from each other by the com- 
bined action of the muacidi biventer^ mylohtfoideusj and genuh 
^oi^ua. In his great work on the Kodents already quoted, 
Tullberg states tliat m. maaaeter serves to break or bend the lower 
margin of the mandible outwards, and that in such a case the 
incisors become pressed close to each other. On the other hand, 
the m, trauaveram mm^ibidca^ when contracting, approaches the 
lower margins of the mandibular rami towards the median line, 


* Broun : Kl. u. Ordu. d. Thierr., Saiigethiere, vi. 5. 1, p. 681. 
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whereby the incisors become separated. In the Phalangerids in 
question I think that in a similar manner as in the Bodents the 
masseter may press the mandibular incisoi^s together, but the 
pterygoidem intenim separates them fi*om each other. The mylo- 
hyoideua seems to be rather weak, and is inserted too high up on 
the inner surhice of the mandible to ha ve any power of bending 
the lower pai'ts of the * mandibular lami inwards and thus 
separate the incisors. The pteryyoideiiB wtemiiB is very strongly 
developed, and the angle of the mandible is much indexed so as 
to give this muscle a wide area of insei*tion. It is of intei*est 
to see that in those Phalangerids which have especially movable 
mandibular rami, viz. Psf^mlocliiritSy Petaurna^ and Acrohates, 
this inflexion is miicli stronger than in the Koida with fixed 
mandibular rami. Tiiis fsu-t gains im}Kn*t.ance by the obser- 
v’ation that in the three former less is done for the enlarging of 
the area of insertion of the rnasseUr on the outer side of the 
mandible than in the Koala, in whicli the angle is considerably 
expanded on the outer side. 

In Trichomrns and the Wombat, witli immovable mandibular 
rami, and in PJialmmei\ with the siimc only a little movable, the 
angle of the mandible is broadly expan<lod on both sides for 
the purpose of giving the |K)werful muscles a wide aiv*a of 
insertion. 

It has been stated above that the Koala and PsendochirnSy and 
in a somewhat smaller degree 'Prichmurm and Phaknigety must 
move their mandibles in a lateral direction in the act of chewing, 
so that the mandibular molars come quite opj)08ite those of tlu) 
maxillary. This movement must take place in such a manner 
that the whohj mamlible makes a slight latend rotation with the 
condyle of the same side, towards which the movement is dii'ected, 
as a fixed point or pivot, Tliis rotation is efiected by tlie con- 
traction of a portion of the masseter of the opposite side, that 
portion which, posteriorly, is inserted to the outer angle of the 
mandible, and antorioidy to tlie foremost part of the zygomatic 
aixjh or to the maxillary below and in front of the same. 

When contmcting, this muscle endeavours to pull its posterior 
point of insertion forwards, which results i)i a pmssing of the 
whole mandible towards the other side. The result is the more 
easily obtained the more the outer angle of the mandihle is 
developed, because the lever becomes longer wlien the posterior 
point of inseition of the said masseteric portion is sititated more 
laterally — or, which is the same, at a greater distance from the 
pivot (condyle). The m. pterygoideus internm when conti’acting 
endeavours to draw up the lower margin of the mandible, or its 
inner angle, in an upward and somewhat median direction. This 
action then results in an outward bending of the molar series, 
and', perhaps, also a slight lateral rotation of the whole mandible, 
because it is fixed posteriorly. The more the inner mandibular 
angle protnides in a median direction, the longer is the lever for 
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this miiscular action. It is thus possible that the movement of 
the mandible towards one side is effected by the combined action 
of a part of the mmseter of the opposite side, and in less degree 
by the pterygoide'ics internus of the same side. When the man- 
dible has come to the desired lateral position so that the outer 
margin of its molars comes quite opposite that of the corresponding 
molars of the maxillary, both maasetera and pterygoidei contract 
and press the jaws together. The lower jaw then gli<les bjmk 
into the normal position, owing to the direction of the sloping 
surfaces of the molar ciwvns as describe<l above. 

In the true Phalangerids the mandibular condyle which serves as 
the pivot in the a])ove-inentione<l lateral rotation of the lower jaw 
is steadied behind l)y the very solid post glenoidal bone. In the 
Wombat the condyle is only steadied on the inner side. We may 
conclude from this that the chewing of this animal takes place 
in a different manner from tliat in the true Phalangerids. The 
sloping of the molar surfaces is also quite different in the Wombat, 

e. inwards in the lower and outwards in the upper jaw. In 
addition to this they are concave with sharp enamel xidges all 
round, hut aspocially protruding at the inner and outer margins. 
It seems as if the chewing were effected l)y alternating tmns- 
verso movements of the lower jaw, and that the triturating action 
on each side chiefly takes place wdicn that side of the mandihle is 
moved in a median dirwtion. As my material is not sufficient, 
however, I shall not make any detailed statements. 

Taraipes takes, with ivgjird to its dentition, the same extreme 
position as it does with regard to the development of its intestine. 
The mjuidibular incisors are slender and form together a point, 
wdiich perhaps might be used in making holes in the corolla of 
flowei’S rich in honey for the insertion of the tongue. Together 
with the upper incisoi>! and amines they may also act as a pjiir 
of pincers, luseful wffien the animal catches small insects as it is 
.reported to do \ But the well-knowm rudimentary condition of 
its molar scries — in the specimen Ixefore me 2/2 to the left, .3 3 
to the right — as well as the weaknass of the lower jaw, without a 
proceaam coromuUm and angular inflection, make chewing or 
even crushing of any Imrd prey impassible. 

Thus the dovelojnucnt and structure of the dentition, as well 
as of the intestine, show a beautiful correspondence with the 
diet and habits of the animals in the whole family Phalangerida*, 
the more striking through the polymorphism within so restricted 
limits as those of such a natural group. 

' Conf, Lydekker’fi * Hftndbook,* p. 121 (quoted on p. 13). 
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On the Specimen o£ the Quagga in the Imperial Museum 
of Natural History, Vienna. By Ludwig v, Lorenz, 
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[Received November 26, 1001.] 

(Text-figure 7.) 

In the Zoological collection of our Museum there is a striped 
Equua named Equm quagga^' and until recently I have always 
thought it was a Quagga of typical features, though the published 
figures of that now extinct animal are rather different. But 
when I visited the museums of Munich, Tring, London, Paris, 
and Berlin last year, I discovered that the Quaggj^s which I saw 
there were not quite in jiccoixiance with the specimen at Vienna. 
I noticed them to be in general of somewliat different colomtimi — 
moi*e gi'eyish or chocolate-brown on the upper parts, to have 
narrower and perhaps more numerous dark stripes separated by 
compiratively broader light interspaces, and, moreover, they all 
appeared to be of a efmUer size. When I I'eturned to Vienna I 
a.sked my friend Marktanner (of the Museum in (liaz) to photo- 
graph our Quagga, and I had intended to send copies of the 
photograph to different museums and to get others of the Quaggas 
there in exchange. But difterent circumstances prevented me 
from following the matter up imtil Octol>er last, when I had tlu^ 
pleasure of receiving a visit from Dr. P. L. Sclater ; and om? of 
his first questions was, what 1 thought alx)ut our Quaggfi, as it 
seemed to him not quite identical with other ' siHKJimena of this 
Equus known to him. It was a gimt satisfaction to me that 
such an authority as Dr. Sclater had come to the same conclusion 
as I had done, and I am following his invitation in offering 
to the Zoological Society of London an exact description of our 
Quagga accompanied by one of the before -mentioned photogniphs. 
Before writing this I examined the following figures of the Quagga, 
which I propose to refer to as I proceed with my description : — 

Fig. 1. — Buffon^s and Shaw’s copies of Edwards’s plate 

(Gleanings of Nat. Hist. i. pis. 222 k 223)', 
though this figure seems to me to represent 
rather Eqwae hirchMi, 

Fig. II. — Buffon’s and Sohreber’s copies of Allamand’s young 

' Quagga. (Allamand’s ^ition of Biifibn, Supple- 

ment, V, pi. vi.) * 

Pig. HI. — Geoffroy St.-Hikire and Cuvier’s plato (Hist. Nat. 

Mammif. pi. 320), also reproduced by Schinz 
(Saugethiere, ‘‘ Eqm^i^ pi. v.). 

Fig. IV. — Schreber’s plate (voL vi. pi, 317 a), representing 
the Quagga of Muiiich acquired by Ecklon aWt 
^ 1835. 

' Taken from the type of Equue quagga. 
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Fig, Y. — The woodcut in Flower and Lydekker's * Animals 

Living and Extinct/ p. 384, fig. 160 ; copied in 
W. L. Sclater^H ‘ Fauna of S. Africa/ Mammals, 
ii. p. 295, fig. 74. 

Fig, VI, — A woodcut in Brehm^s * Thierleben, Saugethiere/ 
Bd. iii. fig. p. 49. 

Fig. VII. — Noack’s drawing (Zool. Garten, 1893, fig. p. 293), 
taken from the figures in the * Gleanings of the . 
Knowsley Menagerie,' pi. liv. 

Fig. VIII. — The woodcut in Lydekker's * Royal Natural History * 
(vol. ii. fig. p. 507), perhaps representing the 
specimen now in the British Museum. 

Fig. IX. — The poiijiuit of a Quagga's head in Biy^den's ‘ Great 
and Small Oame of S. Africa,' pi. ii. fig. 2. 

Fig. X.— Copies of York's photographs (P. Z. S. 1 901, i. p. 166, 

fig. 47) of the Quagga in the Society's Gardens 
in 1870, and two photos of the same animal kindly 
sent to me by Dr. Sclater. 

Fig, XI, — An original photograph of the Quagga in the 
Museum at Tring, being the same individual as 
the laHt^(no. x.). 

Text-fig. 7. 



The Quigga V&uia Muieiuii. (From a phoboemplt.) 
Froo. Zool. Vol, L No, III. 8 
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Description of the female Qaagga 
purchased by Ecklon, 1836 (Mus. 
Vindob.). 

Measurements in centimetres : 
Total length from upper lip to 


end of tail, without hair . . . 300 
Length of the face from 
nostrils to the beginning of 

the mane 43 

Length of the mane 76 

Fi’om end of mane to root of 

tail 128 

Tail without liair 40 

Tail with hair 80 

Length of ears on the outer 

side 22‘5 

Ditto on the inner side 15 

Height at the withers 130 

Height at the croup 139 

Fore leg from the elbow 71 

Hind leg from the heel 52 

Hoofs, length 6*5 & 6 


Circumference of hoofs... 23 k 27 
Coloration : 

Ground - colour of upperside 
clay-brown on the head, creamy 
buff on the neck, shoulders, and 
bock, gradually changing to buff 
on the flanks and thighs. 

Breasty underpartSy legsy and tail 
white. Tail with elongated hair 
from the root. Heady neohy hacky 
and flanks with narrow or broad 
stripes of yellowish brown passing 
into chestnut or maroon. Back 
(haunches) clouded with drab. 
Mam in the middle dark chestnut, 
ornamented laterally by tufts of 
whitish hair, ten on each side. 
Along the hack in continuation 
of the mane a dark brown stripe^ 
haTing a breadth of 3 cm. on 
the trithers, expanding to 12 cm. 
on the crupp^ and growing again 
najTOwar towards the tail, on which 
it extends to a length of 12 cm., 
terminating with a breadth of j 


Remarks on the Description, 


I Of all the Quaggas figured as 
above noted the authors give gene- 
rally smaller measurements, and 
the specimens examined by me 
were all apparently smaller. 


Of the figures above cited only 
figure iii. comes generally near the 
colour of our specimen, but it is 
still lighter. Pig. iv. approaches 
it too, but is darker on the beck. 
In fig. i. the ground-colour is pale 
chestnut. 

The stuffed specimens seen in 
other museums resemble in their 
ground'-colour fig. ii. 

The stripes on the head, neck, 
and body are darker except those 
of fig. iii. Edwards's Quagga is 
described as with black stripes. 


In figure x. this band is only to 
be ^n on the crodp ; the peotcnral 
re^on of the spine appears to be 
quite light. IHgure m. shows no 
dorsal band. The young Quagga 
of the Oape Town Museum is said 
to be sdso without this bimd. 



QUAGGA OF THE VIENNA MUSEUM. 


35 


1902.J 

0*5 cm. only. This dorsal band is 
bordered on the pectoral region by 
longitudinal creamy spots, which 
become more confluent on the 
lumbar and sacral parts, forming 
at last continuous undulated lines 
which vary in breadth from 0*5 to 
r5 cm, 

A ventral ba/ndy beginning with 
a brownish shade on the fore breast, 
extends as a dark brown stripe to 
the umbilicus: its greatest width 
in the middle of the breast is about 
8 cm., it narrows to 2 cm. on the 
belly. 

Fetlocks with blackisli rings just 
above the hoofs. Ears cretimy, 
brownish at the back in the base, 
dark clay-colour thence to the 
end, extreme tips white. 

Back of the nose nearly unifoim 
clay-colour, between the nostrils 
dark brown ; lips whitish, chin and 
throat unifonn chestnut. 

The dark striping is as follows : — 
Eight naiTow line^^ run from be- 
tween the eyes downn to the back 
of the nose and up to the begin- 
ning of the mane ; from the middle 
of the front a ninth medial line 
runs to the back of the nose. 
From the eyebiows six stripes on 
each side pass to the top of the 
head. From the inner comer and 
lower lid of each eye three in- 
distinct stripes pass towards the 
nose. On the cheeks upwards 
from the comer of the mouth are 
five streaks more or leas curved. 
Next to them four others on each 
jaw, of which the first makes an 
angle towards the eye, turning 
then upwards to the base of ear ; 
while the next two run more 
directly in this direction, and the 
fourth embraces the base of ear, 
ending behind it at the mane. 
The 2nd and 3rd of these stripes 
are divided on the left side, the 
6th on this side ooxreeiKxnding to 
the 4th on the right side. 


The lateral spots or lines are 
well marked in figures iv,, vii., and 
viii. only. EdwaiSs^s figure (i.) has 
white along the sides of the spinal 
band with black spots on it. 


This is said to be not present in 
the young specimen at Cape Town. 


These black rings are not to be 
seen in figures i., ii., iii., iv., and vi., 
besides being indistinct in others 
(x.), but they appear on the photo- 
graph (fig. xi. ). White tips are not 
observable on fig. ix. The back of 
the nose is apparently dark in 
figures iv,, vi., vii,, viii. 


The dark stripes of the head 
appear very different in the various 
figures. In fig. i. they are few in 
number and very narrow, and the 
interspaces are broad. 


3 ^ 
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On the neck there are eight 
transverse hands, their respective 
breadths being 2, 3*5, 4*6, 5*5, 5*5, 
7, 5, and 3-5 on the right ; 2-5, 3, 
4*5, 6, 7*5, 9, 8, 4*6 on the left 
side. The first six of them keep 
more or lessapirt, while the seventh 
and eighth unite in front of the 
fore-neck. The light creamy inter- 
spaces on the neck are very narrow, 
1 or 2 cip. only. 


From the withers there run first 
two stripes to the front of the 
breast, where they join ; they are 
rather narrow above and grow 
wider beneath. Then a single stripe 
that might be called a BhoMer- 
Btripe ** also takes its origin from the 
withers, and, passing the shoulders, 
divides into two branches on the 
humeral region. Inside the angle 
thus formed are some irregular 
and less distinct short stripes, 
of which four or five are directed 
obliquely upwards and partly 
unite with three others directed 
downwards and backwards. On 
the body there are seven other 
distinct bands getting more obso- 
lete at the lower bifurcated ends, 
and confluent at last with the buff 
ground-colour of the flanks. Of 
these the first three connected 
with the longitudinal dorsal band 
have a breadth of from 6*5 to 8 and 
from 9 to 10 cm., the interspaces 
between them being 1 and 1*5 cm. 
The fourth of these bands sends 
an oblique branch to the croup, 
and thus encloses a triangular 
area of which the dorsal stripe 
forms a side. . Within this there 
is another broad longitudinal stripe 
anastomosing twice or three times 
with the obli(|ue one and also with 
the dorsal stripe. 

The triangles on both sides form 


[Jan« 14, 

These eight bands and the fol- 
lowing two, or the homologues of 
them, are to be recognized in most 
of the figures, but they are in 
general narrower and the inter- 
spaces are broader. Fig. iii. comes 
in this respect nearest to our 
Quagga, and also *does the colour, 
The stripes on the head and neck 
in figs. iv. and ix. are much darker. 
Edwards's Quagga (fig. i.) shows 
unusually narrow black bands on 
the neck and broad interspaces, just 
the contrary to our Quagga. 


The bifurcation of the shoulder- 
stripe is well seen in most of the 
figures except in fig. iv. 


These stripes are not repre- 
sented in most of the figures. 


The vertical body-stripes are' 
different in every figure. On the 
whole they are nanower and more 
numerous, besides they do not ex- 
tend to the haunches. 


These oblique stripes are not to 
be seen in some of the figures (iii., 
iv., and x.), in others there are 
spots in theii* places (figs. i. and 
vii.) 


The saddle is wanting in figs. i. 
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together a kind of saddle, as is the to iv. It may be recognized on v. 

case in all striped horses of the and vi. and on the photo (xi.), as 

ftwrcAeWt-group. The fifth bond also the bands on the quarters, 

takes an oblique direction through- but they are not seen in fig. x,, 

out, running as well as the sixth which represents the same indi- 

over the haunches, both becoming vidual. 

gradually narrower at their upper 
ends, and not quite reaching the 
dorsal band. 

A seventh, somewhat narrower 
but still distinct, although twice 
interrupted, stripe takes a direc- 
tion from the groin and goes over 
the haunches to the root of the tail 

without reaching it. Between the This reminds one of Equm 

6th and 7th stripe is an indistinct buroheUi, 

short band. Three or four other 

oblique and giadually fading stripes 

are observable on the back of the 

haunches. 

On comparing the stripes and bands of our Quagga with the 
pictures of the other Quaggas and with the various forms of the 
Zebras of the Burchell-group, there seems to me no question 
that the Quaggas belong to that group. I also have the impression 
that, ill spite of the variability of the marking, the examination 
of sufficient material would result in ascertaining the existence 
of homologous stripes in the group above mentioned. From a 
further cai’eful comparison of all the different figures, and 
especially of the original picture of Edwards, with the stuffed 
specimens, or at least with photos of them, we could perhaps 
obtain sufficient answers to the following quekions ; — 

(1) Is the Vienna Quagga specifically the same as Edwards’s 
Quagga ? 

(2) Can other so-called Quaggy (as, for instance, those of the 
British Museum and of the Tring Museum) be identified with 
Edwards’s Quagga, notwithstanding the differences pointed out 
so pxactly by Mr. Pocock ? (Ann. Mag. Nat. Hist, ser. 6, xx. 
p. 37). 

(3) Oan the Vienna Quagga be identified with the Quaggas of 
London and Tring ? 

To these questions I would only reply provisionally that the 
differences between Edwards’s picture and the Vienna, London, 
Tring, and other specimens are certainly more essential than the 
differences between the Vienna Quagga on one side and the 
London, Tring, and other Quaggas on the other. Edwards’s 
Quagga, as alr^y remarked, much resembles Equm burehdU in 
some respects — s.^., in the black stripes, well de^ed on the head 
and extremely narrow on the neck, and in the tufted tail. 

As to the Vienna speciinen, it is possible that its characters 
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may be merely individual, for we find among skins of Zebras from 
the ^me locality some with pure black stripes and others with 
brownish stripes. Besides, the transverse stripes on the body of 
our Quagga show a tendency to bi partition, and the oblique 
stripes incline to break up into blotches. There likewise remains 
the possibility that our specimen has been luther increased in 
size by the aH of the taxidermist. Considering, however, that so 
many local forms of Equna hurcheUi have been distinguished 
during the last few years, it is by no means impossible that the 
Vienna specimen might be ultimately separated subspecifically 
from other Quaggas. 

Vienna, Nov. aoth, 1901. 


4. On a further Collection of Mammals made by Mr. Th. H. 

Lyle in Siam. By J. Lewis Bonhotb, M.A. 

[Received November 19, 1901.] 

The following paper gives an account of a further small consign- 
ment of Mammals sent home by Mr. Th. H. Lyle from Siam. 
Although small in point of numbers it contains several specimens 
of considerable interest, and foremost among these is a fine 
example of the Siamese Hare, which proves to belong to a 
species not hitherto described. A specimen of Sciurua atro- 
doraalia^ in immature pelage, and two specimens of Muatela 
jUitmgvla form a valuable addition to the National Collection, and 
help considerably to the more correct understanding of their 
respective groups. 

1. Cykopterus sphinx (Vahl). 

Veapertilio sphinx Vahl, Scrivter af Naturhi8torie-Selskal>et, 
4‘«Band, Heft, p. 123 (1797); Bonh. P.Z.S. 1900, p. 191; 
id, loc, cit. p. 875, 

Gynopterua mwrginatua (Geoffr.), Flower, P. Z, S. 1900, p. 341. 

a, $ . N. Chiengmai, 27th Feb., 1901. 

2. Mustela rLAyiGUX4A Bodd. 

MuaUiUi Jlamgvla Bodd. Elench. Anim. p. 88 (ex Penn.) (1785) ; ' 
Flower, P. Z. S. 1900, p. 333. 

Mustela Jlavigida subsp. typica Bonh, Ann. & Mag. Nat. Hist, 
ser, 7, vol. vii. p. 344 (April 1901). 

a,b, cf . N. Chiengmai, 28th Feb., 1901. 

Iliese two individuals closely agree with the description in my 
paper quoted above, with the exception that the hind-quarters 
oo^d hardly be styled “very dark brown”; this apparent dis- 
crepancy is, however, merely due to faded pelage, for of the two 
i^>6Qimens one is lighter than th^ other. 

I append the measurements taken in the flesh, as they are 
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slightly at variance with those taken from the dried skin in my 
former paper : — 

Head and Tail Hind foot 

body. without hairs. (s. u.). 

a 689 mm. 440 mm. 108 mm. 

h 565 „ 435 „ 107 „ 

3. SoiUEUS CASTANBOVENTRIS GORDONi Anders. 

Sciv/rtbs gordoni Anders. P. Z. S. 1871*, p. 140; id. Zool. Res. 
Yunnan, p. 240 (1879). 

Soiurua castaneoventris gordoni Anders., Bonh. Ann. <k Mag. 
Nat. Hist. ser. 7, vol. vii. p. 164 (Feb. 1901). 

a, <S . Doi Sritepe, Chiengmai, 27th March, 1901. 

Dimensions in Jlesh, Head and body 218 mm. ; tail 193 ; hind 
foot 47 ; ear 21. 

This form has hitherto been recorded only from Upper Burma, 
but the present specimen agrees perfectly with examples from the 
type locality. 


Ear. 

4 mm. 


4. SciURUS CANiCEPS Gray. 

Sciurm caniceps Gray (nec Temm.), Ann. & Mag. Nat. Hist. 
X. 1842, p. 263 ; Bonh. P. Z. S. 1901, p. 55 ; id. Ann. k Mag. Nat. 
Hist. ser. 7, vol. vii. p. 271 (March 1901). 

d ? ? . Sawankalok, Siam, 27th Dec., 1900. 

Two of these specimens are passing into the bright pelage, while 
the third has fully assumed it. 


5. SciuRUS ATRODORSALis Gray. 

Sciums atrodoraalis Gmy, Ann. & Mag. Nat. Hist. x. 1842, 
p. 263 ; Bonh. P.Z.S, 1901, p. 55. 

a. 5 imm. Chiengmai, Siam, 5th April, 1901. 

This specimen, which is about three-fourths grown, differs from 
the adult in its much gi'eyer coloration, the annulations on each 
hair being of a very pale grey. The colouring of the ears, however, 
shows a faint yellowish tinge, and down the centre of the back 
there is a slight trace of the dark colour characteristic of the adult. 
The underparts resemble those of the adiilt. 

6. Mus CONOOLOR Blyth. 

Mus oo7ioolor Blyth, J. A. S. B. xxviii. p. 295 (1859); Bonh. 
P. Z. S. 1900, p. 196 ; Flower, loc. cit. p. 361. 

a, ad. Chiengmai, Siam, 3rd April, 1901. 

&• $ ad., Chiengmai, Siam, 21st April, 1901. 

7. Mus jmoom (Blyth). 

Zeggadajordoni Blyth, J. A. S. B. xxxii. p. 350 (1863). 

a. cf ad. Doi Sritepe, Chiengmai, 15th April, 1901. 

0 , 0 . $ ad. Doi Sritepe, Chiengmai, 16th & 17th April, 1901. 
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8. LePUS SIAMENSIS, sp. n. 

Lepm sp. inc. Flower, P. Z. S. 1900, p. 365 ; Bonh. P. Z. S. 
1901, p. 56. 

General colour above fulvous and dark brown, the latter colour 
becoming absent on the hind-quarters and flanks, where the 
fulvous is slightly tingtHl vrith rufous. The whole of the under- 
parts except the lower neck and chest pure white, the line of 
demarcation being sharply defined. The neck, chest, and limbs 
are fulvous of varying shades, the colour being deepest on the 
fore legs, where it is tinged with rufous, and palest on the inner 
sides of the hind limbs, where it becomes nearly white. Each 
hair is dull white or greyish at the base, shsding into dark brown 

i seal-brown, Ridgw.^) and having a broatl subterminal fulvous 
buff, Ridgw.) annulation. 

On the head the fulvous becomes deeper in colour, and there is 
an ill-defined whitish stripe running fioiii the nostril to the front 
of the eye on either side. 

The ears, which are but scantily clothed with hair on their 
outer posterior surfiice, rasemble on tlie anterior surface the 
general colour of the back, although the darker tint predominates. 
The outer anterior and posterior margins are white. At the tip 
the inner surface is clothed with pure fulvous hairs, while on the 
external suiface the haii*s are dark brown. 

The tail is dark brown above throughout its length and white 
underneath, with a slight tinge of buff on the sides, 

The skull resembles most nearly that of L. peyiiensia, from 
which it differs chiefly in the muzzle being slightly broader at its 
base. The basioccipital bulges outwards and downwards on 
either side instead of having its sides parallel, thus causing the 
bullas to appear at first sight somewhat smaller. The skull as a 
whole is, moreover, rather larger. Comi>aringthe grooves on the 
upper incisors with those figured in Dr. Forsyth Major's paper 
(Trans. Linn. Soc., 2nd ser. Zool. vol. vii. p. 468, 1899), it appears 
to be most nearly allied to L, hainamis, although somewliat in- 
termediate between it and L, dayomua. The groove in the species 
under consideration is moderately brood and nearly rectangular, 
with a small rounded process jutting out at about the centre 6f 
the outer margin. 

DinMmiom of type {in flesh). Head and body 435 mm. ; tail 
66 ; hind foot 95 ; ear 82. 

ShM, Greatest length 86; breadth of palate at lat molar 13; 
length 1st premolar to outer edge of incisors 27 ; greatest breadth 
of brain-case 30. 

Hah, Siam. 

Ty]^, B.M, 1.7.7.13. cj ad. Ohiengmai, 16th Feb., 1901. 
This fine species is most nearly allied to L, hainwnm Swinhoe, 
from which it is easily distinguished by its greater size and the 

> Bidgway, * Komenclature of ColourB,* Boston, 1886. 
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absence of a clearly defined white supra-orbital stripe. From 
L. peguemia^ to which it more nearly approaches in size, it differs 
in the fur on the back and tail being dark brown instead of 
black, and in the absence both of the ashy tinge on the rump 
and the black terminal patch on the posterior outer surface of 
each ear. 

The skull of a species of Lepm sent home by Mr. Lyle in a 
former collection agrees with the type skull. The animal to 
which it belonged was unfortunately destroyed, but Mr. Lyle 
writes that it was a female, and the following are the measure- 
ments in the flesh ; — Head and body 463 mm. ; tail 74 ; hind foot 
97 ; ear 84. 

For the sake of comparison the measurements of the skulls of 
L, hainanm (type), Z. peguenais^ and the two skulls of this species 
are appended : — 


—mu 






mm. 

mm. 

mm. 

mm. 

Greatest length 

86 

89 

72 

86 

Breadth between Ist molars 

13 

13 

11 

13 

Least brndth between orbits 

13 

12 

12 

13 

Length from Ist premolar to outer 

26 

27 

21 

26 

edge of incisors. 

Greatest breadth of brain-case ... . 

30 

28 

26 

28 

Height, crown to base of lower jaw . 

64 



63 

Greatest breadth of basioccipital 

10 

ii 

16 

9 

Posterior breadth of nasals 

21 

21 1 

16 

18 


5, On the Insects of the Order Rhynchota collected by 
Sir Harry Johnston, K.C.B., in the Uganda Protec- 
torate. By W. L. Distant. 

« [R^ceiTod November S3, 1301.] 

(Text-figure 8.) 

The few specimens of this Order collected by Sir H. H. Johnston, 
and by him presented to the British Museum, are principally 
interesting as showing that the Uganda Bhynchotal fauna and 
that of West Africa are practically identical. The species known 
only from East Africa are very few, and fmiher knowledge may 
prove them still fewqr. Two new species are described, one of 
which has a far wider distribution than the Uganda Protectorate, 
I have added notes to the enumeration of each species as expla- 
natory of its geographical dispersion. 
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HETEBOPTERA. 

Fam. Pentatomid^. 

Subfam. Scutellerin^. 

Oryptacrus comes. 

Tetyra comes Fabr. Syst. Rhyng. p. 130. 8 (1803). 

Var. Dist. Ent. Monthl. Mag. xiv. p. .75 (1877). 

Mt. Ruwenzori. 

Resembling the variety I descril)ed from the Camaroons (supra), 
but with slight traces of an ochraceons subapical fascia to the 
scutellum. A highly variable and widely distributed species 
found all over tropical and subti*opical Africa. 

Subfam. Dinidorik^. 

Cyclopelta tristis. 

Dinidor tristis St&l Hem. Air. i. p. 212 (1864). 

Mts. Ruwenzori and Entebbe. 

A species hitherto known only from West Africa. 

Asponoopus lividus. 

Aspongopus lividus Dist. Ann, Mag. Nat, Hist. (7) xi. p. 315 
(1898). 

Far, Abdomen above testaceous. 

Mt. Ruwenzori. 

In typical specimens described from Nyasaland the abdomen 
above is dark olivaceous. I can, however, discover no other differ- 
ential characters. 

Aspongopus nigro-violaceus. 

Fentatoma nigro-violacea Pal. Beauv. Ins, p. 83, Hem. pi. 7. 
fig. 4 (1805); Dist. Ent. Month. Mag. xv. p, 10 (1878). 

Mt. Ruwenzori. 

A species hitherto recorded only from West Africa. 

Fam. OoRBiDiB. 

Subfam. Miotinas. 

Anoplocnemis tbistator. 

Lygcsus tristator Fabr. Syst. Rhyng. p. 206 (1803). 

Mt. Ruwenzori, 

A West- African species. 

Fam. P YRBHOOORlDiB. 

Subfam. PYRRHOdORINAE. 

OnONTOPUS NOTAS1L18, Sp, n. 

Ochraceous; antennie black; head, basal joint and base of 
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second joint of antennce, and legs reddish ochraceous ; scutellum, 
base of clavus, a round spot near apex of corium, discal area of 
prostemum, anterior areas of meso- and metastema, a lateral 
basal spot behind eyes, two discal transverse lines to pronotum 
(one curved near anterior margin the other straight near centre), 
and abdominal segmental incisures (not extending to lateral margins 
and concolorous on disk), black. 


Text-fig. 8. 



Odontojms notabilia. 

First joint of antenme with a few distinct hairs near base and 
some hairs at apices of second and third joints, third joint 
shortest, second and fourth joints sul)equal in length; corium 
and clavus very thickly, finely, and obscurely punctate; the 
black base of clavus coarsely punctate. 

Long. 16 to 22 mm. 

Entebbe. — Tlie British Museum also possesses specimens tram 
East Central Africa {G. F, Scott EUiot) \ !^vala Island, Lake 
Tanganyika (A. Oarson), and Angola. 

Sbricocoris johnbtoni, sp. n. 

Head, pronotum, scutellum, l)ody beneath, and legs ochraceous : 
lateral margins of pronotum', the corium, and lateral margins of 
stemunv. p^e purplish antennae, central longitudinal f^ia and 
basal margin to head, the mai^ns of the anterior area of pw)- 
notum, basal margin of scut^um, rostrum, tibiae, tomi, and 
margins of sternal segments, black; membrane pale brownish. 
Pronotal margins somewhat strongly reflexed ; corium and clavus 
thickly punctate. 

Long. 14 mm. 

Entebbe, 
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Fam. Rbduviid.*. . , 

*''■ ; ';;^ Subfam. AoANTHASP)U((*i' ^ ' ' 'V5;>' 

PlATYinWS B t A B A i lA OT HOa. ■ : ; ' 

Re**- *“• 

(2) p. 419, pi. 

. A siwnesknoiwoiJy from Baat Africa. 

HOMOmRA. 

Fam. CicADiD.fi. 

PtATYPIfitTiA fitrrHEBF(MR3II* 
ffu$tlphur0 f^herfordi Dist. Ann. Mag, 
j».178,pLii.ag.D(1883). 



A' Apecics originally deacriljed (rbsA West AfricA, anir'flnce 
received from Mashonalaukd. 


Fam. OBBCOFiBfi. 
Subfam, AwiBOPHORiNfi. 




3*, ‘ 


Fa^r- P- 

' ''v ! * .'f 

distributed over W 
Africa. ^ 

^ r' % ^ 

Lepidoptota 

.|J|^'in the Uganda Tn*|e»^ 
ii(^wvP^By Arthur G. BuTLBRi Pkll^'R^S.y 
J Pnanior As|istant-B^eper, Zoologieil De- 
, (llifcia flist.). 

1901.1 



■^eetem typw which it eiStaind. 
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Among the Fax’© species, M^inida mercedoni^t^ MonoPrichtis 
sauamreiy Ypthima aHhiday Gharaoiea Harrm hobart% 

Diestogyna aTn/arartta^ Nepiis nicomsdeSf Aorcea torund^ Acrcea 
orhmtay Acrcea oreaSy Terias punctinotata cJ, Belenois adilueis, 
Belenois raffrayiy Papilio lormieriy and Celmnorrhinm opdinm ? 

. are worth special note. The new species are Hwtma johmUmiy 
Pseudcothynicc phtioniecty and Aphyusus hoUdndi i there is also a 
new moth. 

The following is a list of the species : — 

1. Ainauria niaviua Linn. Toro, June 16th. 

2. „ t'ivceladua Brown. „ „ 

3. „ albimamlatua Butl. „ „ 

4. Melinhda meroedmiia KArsch. „ „ 

5. Tirumala petivera'iia Doubl. 

6. Monoi/riehtia perapima Trim 

7. „ aaJitm\Bj:.campinaAmi\. Ruwenzori,4200ft., 

Sept. 

8. „ aauaaurei Dewitz. ^ Ruwenzori, 5000 ft., Sept. 

9. Ypthima granuloaa Butl. „ „ „ 

10. „ albida Butl. „ „ „ 

11. Charaxea numema Hewits. Entebbe, April 30th. 

12. „ tiridatea Fabr. Toro, June. 

13. „ hipumiatua Roths. „ „ 

14. Preoia hoopia Trim. Port Ugowe, 20th Feb. & 23rd July. 

15. „ cleliaOmm, „ 20th & 21st Feb. 

16. „ ceh'ene Trim. „ 20th & 22nd Feb. 

17. „ weatermmini Westw. Toro, June. 

18. „ terea Drury, Entebbe, April 20th. 

19. „ (jregorii Butl. Toro, June 16th. 

20. „ choriin^m Guer. Port Ugowe, April 21st k 22nd. 

21. Protogoniomorpha Umora Feld. Toro, June 16th. 

22. Hypolimma aalmada var. Drury. Congo forest, July 16tli. 

23. „ miaippua Linn. Port Alice, 23rd March. 

24. Chhropma hwretia Oram. Toro, June. 

25. Ilarma johmtoni Butl. Toro, June 16th. 

26. „ cmiia Drury. Congo forest, July 4th. 

27. „ hobarti Butl. Toro, June 16th. 

28. „ aramia Hewits. Congo Forest, July 16th. 

29. „ theobene Doubl. „ „ 

30. Crmia oocidentaUum Mab. Busiro, J une 2nd ; Toro, J une 1 6th . 

31. „ Wllgr. „ „ „ „ 

32. E'ophasdra eleua var., Drury. Congo forest, July. 

33. „ maniem var., Butl. Toro, June; Congo' fox:est, 

July 16th. 

34. „ asypepifut Stgr. Congo forest, July 16th. 

35. „ ipdHoaa var,, Mab. Toro, June. 

36. Aterica gat^ Brown. Congo forest, July 16th. 

37. Drury. „ 

38. Euryplme o&esn Hewits. „ „ 
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39. DisBtogyna amaranta Karsch. $ , Toro, J une 1 6th ; d > Congo 

forest, July 16th, 

40. „ sp. ? ( 5 near felicid). Congo forest, July 16th. 

41. Butl. Toro, June. 

42. KaUima rumia Westw. Toro, June 16th. 

43. Eurytela hyaarha Fabr. Busiro, 5050 ft., June 2nd. 

44. Ergolia eiwtrea Oram. Toro, June 16th. 

45. Catuna crithea Drury. „ „ 

46. Eeptis nioomsdes Hewits. Busiro, 5500 ft., June 2nd. 

47. „ melicerta Druiy. Congo forest, July 16th. 

48. Atella phalantha Druiy. Port Alice, March 20th; Entebbe, 

April 30th. 

49. Acrcea torwim $ , Gr.-Sm. Toro, June 16th. 

50. „ Mda Sharpe. „ „ 

51. „ mmi Gr.-Sm. „ „ 

52. „ vinidia Hewits. „ „ 

53. „ eereiia, var. rougetii Gucr. Port Ugowe, Feb. 20th. 

54. „ enced/yix^ var. lyda Fabr. Entebbe, April 20th. 

55. „ onerata Trim. Port Ugowe, Feb. 20th k 22nd. 

56. „ nataUca^ var. diaadcuda Gr.-Sm. Ruwenzori, 7000 ft.. 

Sept. 

57. „ zetea^ var. manippe Drury. Entebbe, Maix;h 20th k 

April 30th. 

58. „ orinata $ Oberth. Entebbe, April 30th. 

59. „ oreaa Sharpe. Toro, June 16th. 

60. Megalopalpua zymna Westw. Congo forest, July 16th. 

Zeltua^ antifaunua „ „ 

62. Aphncaua hoUaiidi S Butl. „ „ 

63. Cacyreua Ihigeua Cram. TorO, June 16th. 

64. Azanua riatalemia Trim. „ „ 

65. Zizera cmtaiioaaa Mab. Port Ugowe, Feb. 22nd. 

66. Nychitona medMaa^ var. alceata Cram. Entebbe, April 30th. 

„ ,, „ tmwwwrwZato Auriv. Toro, June 16th. 

67. Colim eleoto^ var. ediAsa Fabr. Toro, June. 

68. Teriaa hrigitta^ var. zoe HopfP. Port Ugowe, Feb. 21st k 22nd. 

69. „ hoiadAjmdiana Mab. „ „ 

70. „ p^mctmotata ^ Butl. Toro, June. 

71. GcdopaUiaJl^eUa Fabr. Port Ugowe, Feb. 2l8t k 23ixi. 

72. Belemia aoUhma Butl, Toro, June 16th. 

73. „ Var., Drury. „ „ 

74. „ imtabUia Butl. Port Ugowe, Feb. 20th; Toix), 

June 16th. 

7§, „ formoaa Butl. Toro, June 16th, 

76. aeveriim var. i/f^lda Butl. Port Ugowe, Feb. 20th 

to 23^. 

77. . „ masenUna Cram. Port Ugowe, Feb. 20th to 23wi. 

78. „ TOiffra/yi Oberth. Toro, Jt2y 16th. 

79. Pim/oapt^ryaa Uliana Gr.-Sm. Port Ugowe, Feb. 23rd. 

80. Letateronia argia $ , var. idoka Boisd. Congo fox^st, July. 

81. pharia cf , var., Boisd. Toro, June. 
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82. Eronia dilatata Butl. Port XJgowe, Feb. 23rd. 

83. Papilio police^ies Cram. Port Alice, March 20th. 

84. „ demodocus Esper. Entebbe, April 30th; Toro 

June 16th. 

86. „ lormieri Dist. Toro, June. 

86. Holl. Toro, June 16th. 

87. CelmnorrhinuB opcdinua $ Butl. ,, „ 

88. Baoria inconspicua Beitol. Entebbe, April 30th. 

New Species^ dec. 

Harma joiiNSTONi, sp. n. (Plate I. figs. 4, 5.) 

Nearly related to IL herminia of Grose-Smith ; larger, with 
almost the same pattern : the male paler and more olivaceous at 
t)ase; the pile yellow belt of the secondaries much wider; the 
blackish mficular l)elt across the disk of the wings rather wider 
on the primai'ias and with its inner edge on the secondaries acutely 
zigzag ; the external area less ochieous ; the iiTegular black 
submarginal line better defined and with long denticles pointing 
outwai'ds on the folds l)etween the ner\^ures; the yellow lunate 
band between this line and the discal belt considerably narrowed 
and partly obscured by dark brown; the external border dark 
brown, only intenuptwi by pale yellow patches on the subcostal 
interspices in the secondaries, but in the primaries interrupted 
by smair patches excepting on the lower radial interapace : on the 
under surface the pxttern is similar to that of //. herminia, but 
the colouring is less ix)sy, greyer, the enclosed irregular band 
limited externally by the straight central line is narrower and 
becomes uniform with the ground-colour l>elow the subcostal vein. 
Expanse of wings 72 mm. 

The female has the general pattern above of wliat I regard as 
H, herminia $ (an insect nearly related to H, capeUa $ ) ; the 
primaries are, however, much more produced at apex and the 
se(X)ndaries at anal angle ; the basal area of the wings is much 
more broadly suffused with ferruginous along the veins, the CGnti*al 
blackish band on the secondaries is almost obliterated, only clearly 
discernible towaids the costa, but is foUowed by a series of 
indistinctly whitish-edged grey lunules followed by white dots, 
the submarginal irregular black line being indistinct excepting 
for the denticles on the folds between the veins : on the under 
surface, as in the supposed female of H. herminia, the pattern 
and general colouring nearly approach those of H. hirida J , but 
with less white on the primaries and with the central line much 
narrower and red-brown rather than brick-red. Expanse of 
wings 89 mm. 

Toro, 16th June, 1900, 

Disstoqtna axaranta Karsch. (Plate L fiigs. 2, 3.) 

$ . Dark olive-brown above, irrorated with pale ochreous and 
banded with the same colour; discoidal cell of primaries with 
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similar pale*bordered but indistinct markings ; a discal increasing 
oblique belt slightly curved, with sinuated inner edge and diffused 
outer edge from subcostal to first median vein, from first median 
vein to inner margin abruptly narrowed and of equal width, 
slanting obliquely inwards ; a chain-like double series of opposed 
lunules parallel to outer margin ; outer border rather paler 
(because more densely irrorated with pale ochreous) than the rest 
of the wing : secondaries crossed from just before nliddle by four 
pale ochreous bands, the first slightly irregular aiid sharply defined 
internally, diffused externally, continuing the discal belt of the 
primaries ; the second and third continuing the chain-like series 
of the primaries, the fourth submarginal, less defined than the 
others, undulated ; outer border as in primaries. Wings below 
altogether paler than in the male, greyer, the discal belt of upper 
surface well defined, but pinky whitish on the secondaries ; the 
basal area of these wings iri*omted with pearl-grey indicating two 
vague subbasal bands ; the chain-like belt pearl-grey on both 
wings and with white points on the upper internal lunules of the 
primaries and the lower internal lunules of the secondaries. 
Expanse of wings 56 mm. 

Toro, June 16th. 

Prof. Aurivillius has pointed out that the female figui'ed 
by Karsch does not belong to this species and has named it 
2). karaohi. 

A second female similarly coloured is in the collection ; but, 
without the male, it would l)e rash to name it : in pattern it is 
not unlike D. felida^ but it is a much shorter- winged insect. 

PSBUDATHYMA PLUTONICA, Sp. n. (Plate I. fig. 6.) 

Allied to jP. aibyUina^ but smaller, shorter in wing, the primaries 
with much less sinuous outer margin, the secondaries rounded, 
not produced at anal angle ; the discal belt of the primaries 
forming three patches, the first three divisions being much shorter 
than in P. 8ibyUina\ the belt of the secondaries constricted 
towards costa and not deeply indented externally; the inner 
submarginal line only white in the centre : on the under surface 
the markings on the basal area, excepting a costal patch on the 
secondaries, suffused. Expanse of wings 42 mm. 

Toro, in June. 

AcRiSA ORIKATA Oberthur. (Plate I. fig. 1.) 

$ . This is the largest female of the group yet described, and 
much more nearly resembles the male of A, pwrrhoma than any- 
thing else : the primaries show a pinky-white, semitransparent, 
oblique, trifid bar beyond the cell in continuation of the discvtl 
tawny belt,^ and the basal area of the secondaries is almost wholly 
black: on the under surface this sex chiefly differs from A. 
arinata d in showing a diffused whitish patch beyond the cdl of 
primaries. Expanse of wings 70 mm. 

Entebbe, Apom 80th. 
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1 once supposed that A, orinata would prove to be a variety 
of A, oppidia d , and Prof. Aurivillius believed it to be a fo^m of 
A, orirm^ but we were both wrong ; it is a good distinct species, 

Ai^hn^us HOLLANni, sp, 11 . (Plate I. fig, 7.) 

<5 . Nearly allied to A. orccw ; but the metallic colouring of the 
upper surface more brilliant and rather emerald-green than 
gi*eeni«h blue ; the black cell-spots on the primaries are consider- 
ably larger and the apical ai*ea is black with scarcely a trace of 
metallic scjiling, the subapical series of spots (of which only the 
two uppermost are clearly visible) i*educed to a few metallic 
scales ; on the secondaries the metallic patch extends closer to the 
outer margin, the apical area is browner, and the marginal spot 
l>etween the tails is ochreous instead of red : on the under surface 
the diflereiices are much more marked ; the ground-colour of the 
primaries is of a palish eiirthy brown with the silver markings 
l)oi’dered w’ith deep maroon ; the arrangement similar to that in 
A . orcm^ but the short band at end of cell truncated in front and 
gradually iian*owing lijick wards ; no submarginal silver spots ; 
the oblique stimk towaixls external angle very narrow ; secondaries 
with the ground-colour yellowisli stone-colour sufihsed with grey 
(or sordid) towards base and apex ; the silver markings bordei*ed 
with ferruginous re<l ; the arrangement of these markings is 
similar to that in A. orcas^ but the submarginal series is placed 
upon a ferruginous band and is almost obliterated excepting at 
anal angle ; the oblique internal bar above the latter is curved, so 
as almost to join the broad discal belt, and the two silver spots 
above it are greatly reduced in size ; the anal lobe is much paler 
in colouring — ochreous with a quadrate central ferruginous patch ; 
the fringe brown where it is black in d. orcets. Expanse of wings 
39 mm. 

Congo forest, July 16th, 1900. 

1 have named this beautiful little buttei’fly in honour of my 
friend Dr. W, J. HoUand of Pittsburg, whose admirable photo- 
graphic plate in the ^Entomological News* for 1893 has greatly 
facilitate the identification of the species of Aphrutm, 

Bblbnois calypso Drury. 

Var. S • The secondaries white below, with the usual markings, 
but the orange streaks at base and apex of costa (which are usually 
ill-defined) and a dash at the base of the subm^ian vein sharply 
defined in deep orange (more so then in A deftti^era). 

Prof. AurivlQius correctly states that jB. agyUa is synonymous 
with A BoUkbciB (not with A ianthe). Until I saw; the specimens 
in the present coHection, I was not aware that the larder of 
the primaries was ever so wide in A aclUueis as is shown in 
Bogenhoferis figure, and I naturally supposed the regularity of 
the border in that figure to be due to inaoouxate drawing. 


Proo, Zool, Soo,— 1902, Vol, I. No, lY, 
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BeLENOIS FORMOSA Butl. 

The intermediate phase of this species from Toro differs from 
the wet phase in the smaller and partly obliterated white spots in 
the apical boixler of the piiniaries; and on the imder surface 
in the pale earthy- brown sulmpical streak and veins on the primaries 
and the blown veins and markings on the secondaries. The diy 
phase (which we obtained from the Crowley collection) is still less 
spotted on the apical area of the primaries above, has the apical 
area of these wings below and the secondaries of a whity-brownisli 
tint with still paler blown markings than the intermediate 
phase. 

, Toro {Sir H, Johnston ) ; d c? , Mt. Elgon {F, J. Jotckson), 

Among the Lepidoptera Heterocera there was nothing of 
interest with the exception of a very remarkable new genus 
of Sesiidce, which Sir George Hampson has asked me to describe, 

Oryptomima, gen. nov. 

Allied to Ceratocorema, Wings for the greater part opaque, 
brilliantly metallic : primaries narrow, elongated, the costa nearly 
straight to |, then gradually deflexed to apex, which is modemtely 
acute; outer margin very oblique, slightly convex, passing 
gradually into inner margin, which is slightly concave almost to 
the base : secondaries with the costal margin nearly straight 
to apex, the apex moderately defined, the outer margin slightly 
arched to first median brancli and thence nearly stmight to anal 
angle; abdominal margin sinuous, widest in the centre. The 
neuration may be characterized by veins 7 & 8 of the primaries 
being emitted from a long footstalk ; vein 4 of the secondaries 
al>sent. Body smooth and shining ; the antennae simple ; palpi 
rather slender, elongated, second joint upturned, slightly curved, 
third joint porrected at an oblique angle, spine-like, ll^'ont legs 
with tibiae coarsely fringed below ; second pair fringed externally, 
the upper end of the joints with the fringe projecting, two well- 
developed unequal spurs ; third pair smooth, with two long unequal 
spurs beyond the middle and two below the end of the tibije, the 
latter joints and the tarsi coarsely setose : aMomen with a long 
den^ly scaled process with naked extremity from the dorsal surface 
of the terminal joint, resembling the ovipositor in certain fchneti- 
mmidae ; vulva tuft^. 

Ortftomima HAMP80NI, sp. n. (Plate 1 . fig. 8 .) 

Wings above steel-blue glossed with green, brilliantly metallic : 
primaries with a small bifid subbasal patch divided by the median 
vein ; end of cell and median vein blackish blue ; beyond the cell 
a hyaline belt brilliantly shot with golden-green from near costa 
to near external angte, slightly increasing in width frpm front to 
back of wing : seomidiuries with the haw two-sevenths hyaline 
crossed steel-glossed black veins. Body above ste^-black, 
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slightly purplish; eyes red-brown; face opaline whity bro^; 
palpi whity brown, second joint with opaline white scales ; pectus 
ancl legs steel-blue ; terminal joints of hind tarsi whitish below ; 
venter nacreous, the base broadly whitish followed by a still 
broader dull steel-blue band, beyond this a second whitish band 
or patch and then a second steel-blue band ; anal fringes ochraceous 
and smoky black. Expanse of wings 35 mm* 

Toro, June 16th, 1900. 

I have named this remarkable insect in honour of my colleague, 
Bir George Hampson, Bart., who is engaged upon a complete 
Catalogue and Revision of the African Lepidoptera Heterocera. 

EXPLANATION OP PLATE I. 

Fig. 1. AertBa oriimta $ , p. 46. 

2. Dieatogyna anaranta p. 47. 

3. „ $,p.47. 

4. Harma Johnttoni p. 47. 

6. „ » 9,p.4,7. 

6. TBmdathgmaplntonica p. 46. 

7. AphnuBm hollandi ^ , p. 49. 

8. Crgptomima hampaoni 9 » P* 60. 


February 4, 1902. 

Prof. O. B. Howes, LL.D., F.R.S., Vice-President, 
in the Chair. 


The Secretary read the following report on the additions to the 
Society's Menagerie diming the month of January 1902 : — 

The registereil additions to the Society's Menagerie during the 
month of January "were 87 in number. Of these 32 were acquired 
by presentation ahd 3 by purchase, 47 were received on deposit, 
4 wei*e born in the Meimgerie, and 1 was received i,n exchange. 
The total number of departures during the same period, by death 
and removals, was 168. 


Amongst the additions attention may be specially directed to : — 

1. A female White-tailed Gnu (Cormochastes gnu), born in the 
Menagerie on January 10th, from one of the females presented 
by Mr, 0. D. Rudd, F.2,S., in August 1901, 

2. Nine Pheasant- tailed Jacanas ^J3^ydT<^ph6t9Ui^tHts 

from India, presented by Mr, Frank Finn, FJS.S., on January 1 1th, 
This peculiar bird is new to our collection, and we are greatly 
obliged to Mr, Finn for sending us jthe specimens, as to 
Mr* Knifton, of the P, A O, 6.6. ‘ Malta,' under whose care they 
were during the voyage home. 

S. Three Red mver-Hpgs {FtOcmochcsrm pemcilkUus), bom in 
the Menagerie on January 27th. ^ 

The brming of the Bed lUver-Hbg in captivity is a noticeable 

4 ^ 
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event, but it has already occurred on two previous occasions in 
the Society’s Menagerie {cf, P. Z. S. 1861, P- 62, pi. xii.), 

Mr. F. E. Beddard, F.R.S., laid before the Meeting the neck- 
vertebrse of a young male Giraffe {OamslopardaUs giraffa) which 
had died in the Society’s Gardens on Jan. 8th, and made the 
following remarks : — 

It will l^e I'emembered that this animal in life showed a per- 
manent bend in the neck, which was slight and hardly noticeable 
at the time of its arrival, but increased gi'eatly before the time of 
its death. After death the neck-vertebne were carefully cleaned 
and have revealed the causes of this bend, which undoubtedly 
pressed upon the spinal cord. There was no tumour of any kind, 
bony or otherwise, the existence of which might poasibJy have 
been presupposed from the external appc^arance of the neck. 
Tlie bend in the neck was in fact related to the following conditioii 
of the cervical vertebiw. 

Tlie vertebrae chiefly aftected — but, as will be seen presently, 
not the only ones affected — aio the fourth and fifth. These two 
vertebrae are in the first place firmly ankylosed together so as to 
l>e perfectly immovable the one upon the other. The bend 
occurs in this region, and is pi'oduced by these two vertebne which 
lie in relation to each otlier at an* angle of nearly 90®. Tliis Ijend 
is due to an overgrowth on one side of these vertebrae, the left, 
and a cessation of growth on the other side. This overgrowth 
mainly concerns, so far as I can make out, the epiphyses 
of the vertebrae in question. The general appearance pi'^uced 
is that both vertebrae are shorter in relation to the adjacent 
vertebrae than the normal. I have observeci that the fourth and 
fifth vertebrae are the two which have l>een mainly affected. Of 
these the fourth is more altered than the fifth. The neural 
spine of the fourth vertebra is curved towards the left in relation 
to the curvature of the whole veii^ebia ; that is to say, the 
convex border of the curve is on the left side. In ad<lition to 
this the spine itself is bent over to the opposite side, i. e, to the 
right, and forms a cavity deep enough to hide the first finger. 
Such a bending of the vertebral spine does not occur in the case 
of tihe fifth vertebra. 

It is interesting to notice that the adjacent vertebne Imve 
made an attempt, so to speak, to rectify the curvature caused by 
the injuiy to the fourth and fifth vert^ree. This state of affairs 
is naturally seen in the most marked degree in the two vertebrsa 
immediately adjacent to those which have been injured. 
Particularly is this the case with the thiid vertebra. This 
vertebra is bent, but in the opposite dh^ion to the fourth ; it 
is the left side whidh is concave. The spine too is ciuwed in the 
same direction, and there is a slight concavity formed in the same 
way by unbending over of the qnne. This, however, lies cA the 
left side "and not on the right is the case with the fourth 
vertebra. Even the axis vertebra is slightly asymmetrical, and a 



CeriioAl T«r|«bne of A Girafi'e. 

Keck, showiug cervical vertebrte tn tiftt ; dorsid aapecU 
At., atlM ; B, overgrowth of fifth vertebra; C. tji., aeventh cervical vertebra. 
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careful examination of the posterior half of the atlas shows that 
it is not perfectly symmetrical. The sixth vertebra is distinctly 
asymmetrical, but the seventh has retained its normal symmetiy. 

The di'awing exhibited (text-fig. 9, p. 53) illustiutes the facts 
that have been dealt with. 

Dr. Chalmers Mitchell, F.Z.S., read, on behalf of Mr. E. Degen, 
a paper entitled “ Ecdysis, as Moiphologioal Evidence of the 
original Tetradactyle Feathering of the Bird’s Fore-limb, biised 
specially on the Perennial Moult of Gymnorhmu The 

material on which the paper was based consisted of a large series 
of specimens of the Cfymuorhina obtained at regular intervals 
throughout the moulting- periotl, and the author haxl thus been 
able to give a very complete account of the perennial replacement 
of the feathers, avoiding the eriWH due to observations on the 
altered habits iis pi‘oduce<l by captivity. The author showed that 
the moulting of the wing-feathers took place in definite gi’oups, 
and indicated a compositi) origin of the niodejii feathering. Ha 
thought that the new facts brought foi'wai*d strengthened Ids 
already published tlieory of the wing-f(»athers being deiived from 
the featliers of a four-fingered man us. liaddentally he suggested 
that the eutfixy of the Passeres was essentially different from that 
of such primitive bir<ls as the Gallinte. 

This Memoir will be published in full in the Society's 
* Transactions.’ 


The following jjapers were read : — 


1. Notes on the Osteology of tlie IShort-nosed Sj)enu- Whale. 
By W. Blaxland Bekham, D.Sc., M.A., F.Z.S., 
Professor of Biology in the University of Otago, New 
Zealand. 

[Beceived November 8, 1901.] 

(Plates IL~IV/) 

A sjpecimen of the Short-nosed Sperm-Whale {Coyiu brevmpa) 
into my pos«€assion in 1900, and I have ahmdy communicateil 
to the Society some remarks on certain of the viscera *. 1 now 
wish to offer some notes on the skeleton. 

The animal, a male measuring 8 ft. 9 inches, had been cast ashore 
on the sanc^ beach at Paiukanui, Otago ; and though it^had been 
a good deal cut about, I was able to obtain the entire skeleton, 
together with the cartilaginous pcaldons of such structures as the 
hyoid, sternum, and limlwi ; these were put through the gelatino- 
glyceriue process without any previoiw separation from t& bemes, 

I evplmmtiett of see p. 92. 

B. tm* val. 4i. p. 107. 
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and are thus preserved in a natural condition. There is one bone 
upon which some doubt must still be expressed, viz. the pelvis. 
Wnll{l) describes and figures this structure as consisting of two 
pairs of more or less circular or oval plate-like bones, which he 
arranges in a transverse row — an inuei* smaller and an outer 
lai'ger bone on each side ; the bones are very unlike the pelvic 
bones of other Odontocetes, and as they were found in the sand, 
it is within the bounds of possibility that the identification is 
incorrect. 

1 searched tlie Parakaniii carctnse Ciirefully for the j>elvis : I 
remo\’ed the penis and found no Ixme in connection with it, and 
1 feel quite certain that no bone existed, for the maceration was 
UKxst carefully (‘.arried out, and the contents of the macerating- tube 
were sifted, so that even the caitilaginous epiphyses of the larger 
ribs w’ere recovered ; if tliere liad been bones of the size and 
shiii)e described by Wall, they could not have been overlooked. 

The Axial Skeleton. 

Tli(' total length of the dried skeleton, when the bones were 
laid out, in contact, is 2*39 metres (/. e.7 ft. Hi inches), of which 
the skull measures 0*39 m. (15i incihes) and the vertebral column 
2*00 m. (0 ft. 8 inches). These measurements do not allow for 
the intervertebral discs. 1 have not deemed it necessary to give 
an account of the skull, as it Hus been adec|uately described and 
figure<l by Ow’en (2), and more recently by Benedon k Gervais (6). 
There is, howin er, one point to which 1 wdll refer, as it seems to 
have escaped the notice of previous authors. 

At the tip of each premaxilla is a short triangular calcification — 
appirently not bone, but calcified caHilage, for it differs consider- 
ably from bone, both in colour and texture (PI. II, fig. 1, A”). 
Each of these sclerites,” or premaxillary nodules as they may 
be termed, is gi'ooved along its lower surface, and in this groove 
lay the biuse of the single tooth of the upper jaw*. This gi'oove is 
in lino with that on the maxillary Wie, which is continued 
backwards as a canal, to join the infra-orbital canal. 

The premaxilituy nodule is not indicated in Owen's figure, in 
whicjh the upper tooth is placetl in the anterior end of the 
maxillary gx'oove, and not on the premaxilla at all, 

I have not seen the figiu*e given in Van Benedon k Gervais's 
work, but no mention of the nodule occui's in the text : indeed, 
these authors express some doubt as to the exist/enoe of the upper 
teeth (p. 349). In a second skull in the Dunedin Museum, 
belonging to an older specimen, abUuned fi’om Napier, in the 
North Idand, this premaxillary nodule does not exist ; nor is 
there any sign that it has fused with the premaxillary bone, for 
the form of the latter mid its relations to the maxilla are pi^ecisely 
the same as in the Parakanui skull, if the nodule be removed. 
No doubt this nodule i*emains separable from the bone, and hence 
the absence of the upper teeth in most of the skulls of 
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111 the lowei- jaw of my specimen there are 1 3 teeth on eaeh 
side; but in the Napier skull I fin<l 15. The former is the 
number given by Wall and Kreft*t ( 3 ) ; the latter numlier is 
attributed to this whale by de Blainville and by Van Beneden & 
Gervais; while Flower & Lydekker, in their text-book on the 
Mammalia (first edition), give the number as from 9 to 12.” 


T/ie Vertebral Column. 

Turning to tlie vertebral column, theie are, in addition to the 
cervi(!al mass of seven fused vei’tebra^, in which all ti^ace of 
the separate vertebriie is absent, excejit of the 1st, 2nd, and 7th, 
46 free vertebiw, of whicli 13 are thoracic, 9 are lumbar, 23 arc 
caudal, of which the anterior 13 bear chevron-bones. In this 
enumeration 1 have followed Flow'er (on Phy deter) in legarding 
as the first caudal that vertebra wdiich t^arries at its hinder end 
the first chevron, 

Tt may be useful to give a summary of the formula of the free 
vei*tebrte according to ju evious authors 


i j Iajml)«r.| Caudal, (’he^ ronn. 




1 ... _ .... 

. 



Wall 

44 

! 14 

9 

1 

21 

1 

13 j 

Von Haast... 

43 

! 12 

: 11 

20 

8 ’ 

1 Kreft’t 

48 

13 

' i) 

26 

10 

1 V. Beneden ] 

2 


8 


? 

' k Gervais | 


J o 

V 






~ 



With 1 ‘egard to the numlx^r of thoiacic veitebi'ie, there thus 
apjiears from the accounts to b^ some slight discrepancy. Von 
Hjiast has already jiointed out that the total number of vei’tebi-a‘ 
‘‘ 52,” given by Wall, is due to an eiTor in addition of the 
constituent veitebne. Van Beneden k Gervais state (p. 351) that 
whereas Wall describes 14 thoracic veitebra* and 14 pairs of 
ribs we only count 13 on our figure.” Tliey suggest that j)erliaps 
the -small 14th rib, being free and independent of the vertebral 
column, bail disappeared during the prepiration of the skeleton 
((7. trmcleayi\ and they found only 13 thoiacics in the Japanese 
specimens described on p. 515. 

In the Parakanui skeleton there are only 12 pairs of complete 
ribs articulated with the vertebra ; but amongst the debris of the 
macerating-pan I found a small bone (PI. II. figs. 2, 8), 
measuring only 37 mm. in length by 9*5 mm. in gieatest breadth. 

J Flower & Lydekkev give C. 7 ; Th. 18 or 14 j L.+C. 30 : total 60 or 61. 

Wall found only the ribs of the i-ight side. 
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The two ends are rough and evidently had cartilaginous con- 
tinuations. Qno end is broader than the other, and is apparently 
the lower extremity : one surface is flat, and this I take to be 
tlie external surface ; the other is very convex from side to side 
(see PI. II. fig. 2, a), meeting the flat surface in a more or less 
sharp edge ; one edge, the anterior, being much sharper than the 
other. 

The geneml form of this little bone agrees very closely wdth 
the shape of that region of the 12th rib just distal of the 
curvature ; here the outer surface is flat and the inner surface 
con\ ex, tlie outline of a transverse section being (as shown in 
PI. JI. fig. 2, a) similar to that of the above vsmall bone. 

Furthei*, I discovei-ed a narrow, curved cartilage, four inches 
(100 mm.) in length, pointed at one end, truncated and slightly 
cxca\ated at the l)roader end, which fitted on to the broad end of 
the small bone. There is no doubt in my mind but that this 
]K)m? and cartilage constitute part, and the greater paii;, of the 
1 Hth rib of the left side ; the upper end of which must have been 
connected to the l.'ltli thoracic veitebiu : the connection was 
jaobiibly by means of cartilage, for this narrow’er upper end of 
the bone is rough and convex. 

On re-examining this vertebra, I noticed that tlie end of the 
Ivansverse process is similar to that of the 12th, and unlike that 
of the succeeding vertebra, in tliat it has a small articular surface 
on the left side, bvxt none on the right side. 

We have here, I think, an explanation of the iliscrepancy as to 
the number of thoracic vertebi*a*: for, except in a very carefully 
macerated skeleton, this little lK)iie woxild undoii})tedly Im? over- 
looked ; and in skeletons lying on the sliore there is little 
likelihood this last rib being found. Wall's figure, liow’ever, 
is erroneous in that he places the last ril) (tlie 1 4th accoriHng to 
his enumeration) in line with the loicer eiul of the preceding ; 
but from the form of the bone and its resemblance to that paid of 
the preceding rib, 1 think that it lay higher up, in the jx^sition 
indicated in PI. II. fig. 2, with a long strip of cartilage below’, 
and a shorter cartilage (which 1 did not succeed in recovering) 
alx7ve. 

In Walls sjiecimen this last small rib mefusmed inches, and 
the preceding rib 11 J inches. Krefll, too, notes that the last 
rib, the 13th, is but 4 inches in length, whilst the preceding is 
12 inches. It is not stated wdiether the measurement of the rib 
was taken along the curve, or in a stniight line from the capitulum 
to the free end, but presumably it w’as in the former manner. 

In my specimen the 12th rib is 9*6 inches (235 mm.) along 
the outer cui*ve, or in a straight line inches (215 mm.), and 
the bony part of the 13th rib is 1| inches (37 mm.). I estimate 
that the total length of this rib, with both upper and lower 
cartilages, was about 8 inches (200 mm.). 

We may then conclude that in Cogia there are 13 thoracic 
veidebne, with 12 pairs of complete ribs articulating with the 
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column, and that the last (13th) rib is imperfectly ossified and 
that the bone does not reach up to its vei'tebivi, except possibly 
in veiy old individuals. 


Sternum. 

As far as I have been able to discov^ei*, the sternum of this 
whale has not yet received an adequate description. It was only 
partially recovered by Wall, who gives but a short account of the 
im 2 )erfect bone, while it is not referred to either by von Haast ( 4 ) 
nor by Van Beneden Gervais. 

In the Parakanui specimen the sternum (PI. III. fig. 4) 
(consists of three sternebra? ; the fii’st and second formed of a 
single bone apiece, the last of a iwiir of small bones. Efich sternebra 
is capped by CAitilage at each eml, and the 2 K)sterior end is bifid. 

The anterior end of the sternum is bent slightly U 2 )war«ls, but 
otherwise the bones are flat ; the thickness incieasc^s from the 
anterior end, where it is 8 mm., to the hinder end, which is 
13 mm. in depth. The fii*st two sternebra? have rounded lateral 
margins, while this margin, in the case of last pair of lx)nes, is an 
abrupt slope downwards and outwards from the dorsal surface, 
with a sharp but obtuse upjjer and a sharper acute lower edge — 
the ventral surbice of this last sternebra being wider than the 
doraal surface. 

There ai’e four cartilaginous sternal ribs, me^isuring 90, 75, fiO, 
and 30 mm. respectively. 

The following measurements were made : — 

iniliim. 


Total length, including cartilage 200 

Greatest breadth 155 

Least breadth 45 

Length of the first bony sternebra ^ along the lowei* 

surface 90 

Greatest breadth 100 

Breadth at posterior end 60 

Thickness (dorso-ventrally) in middle 10 

Length of second bony sternebra 76 

Breadth at anterior end 54 

„ in middle 13 

„ at posterior end 51 

Thickness 12 

Length of each o.ssicle of the 3rd sternebra 31 

Greatest brefidth 20 

Thickness* 13 


The Hyoid,. 

The hyoid is very briefly referred to by Wall, and rather more 
fully described (with a figure) by Van Beneden k Gervais. 

1 Since the cartilages are only exceptionally preserved, the meaearemeiits of the 
hones are also given. 
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III the present si>ecinien (see PI. III. fig. 5) the bones and 
euitilage were uninjured. 

The bjisihyal is a flat, irregularly circular bone, notched in the 
middle line posteriorly, and with a pair of slight prominences at 
the anterior end, separated only by a shallow furrow ; each of 
these prominences bears a small tetmhedral cai*tilage, which 
evidently correspond to the bony projections seen in Physeter^ but 
w'hi(!h in Cogia do not appear to ossify, for they are unrepresented 
in V. Beneden's figure. 

The anterior coinu consists of two segments, viz, : a shoi*t 
pi-oximal, cui*ved cartilage, circular in section, representing the 
ceratohyal ; and a much longer distal region, the middle of which 
ossifies to form the cylindrical stylohyal bone. The ixisterior 
cornu, as in Phyaeter^ is a bi*oad plate of cartilage, in the midst 
of which is a more or less circular flat bone — the thyrohyal bone. 
This posterior cornu is not segmented from the basihyal, the 
cai'tilage being perfectly continuous. 


Measurements. 

Basihyal bone : inillim. 

Greatest breadth 84 

,, length fid 

Thickness 5 

Jjength of CHi*tilaginous proc^ess 18 

Total length of each half of the basihyal + thyro- 
hyal, from the anterior end of the cartilaginous 

process to tip of cornu 156 

Greatest breadth, across tlie two posterior conuia, 

measured from the outer margins 188 

Length of thyixihyal bone 55 

Breadth of ,, „ 46 

Anterior cornu : total length 220 

Length of ceratohyal caiiiilage (in midtUe line) 37 

„ stylohyal segment 175 

„ „ bone (along its middle) 65 

„ „ hinder margin 75 

Thickness 15 


The /Scapula, 

This bone lias been figured more or less accurately by all the 
authoi’s who have dealt with this wliale, but'without the cartilages. 
The scapula has the usual cetacean foim (see PI, IV. fig. 6) ; its 
external surface is feebly concave, owdng to the reversion of the 
anterior margin and of the superior border. The spine is but 
feebly developed, but tlie acromion is a large subquadmngular 
process. The coracoid process is large and well mai ked, not quite 
so long as the acromion. The glenoid cup is oval. 

The following measurements of the bone, without its aiitilage, 
w’ei'e made : — 
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mUlim. 

Greatest height (from the highest point of the 
superior borcler to the anterior margin of the 

glenoid) 164 

Length of the posterior border 107 

„ „ anterior „ 159 

Greatest breadth (in a stiYiight line from anterior 

to posterior angle of the superior border) 184 

Breadth immediately above acromion 8H 

Length of glenoid cup 46 

Breadth „ „ 31 

Distance from the antero>superioi- angle to origin 

of acromion 76 

Length of acromion 48 

Vertical height (ne«ar root) of acromion 35 

Distance from posterior margin of glenoi<l to tip of 

acromion 101 

Length of coracoid (from anterior margin of glenoid) 47 
Distance from pasterior margin of glenoid to eml 

of coracoid 84 

Height of coi'acoid (at I’oot) 22 


The Pectoral Limb. 

The limb has been more or less imperfectly figured by tlu* 
various authors- -a photograph of the restored limb Imving 
been added to the second edition of Wall’s memoir, to replace an 
inaccuracy in the figure of the entire skeleton. 

In this photograph, the restoreil carpals (which were gathei*ed 
from the sand and pieced together) are fairly accurately placed ; 
but the cartilages, having been represented by some aitificial 
filling, do not show their chamcteiistic independence. Wall 
describes “ seven ” carpals, but it is evident from latei* ivseaiclies 
that the ‘‘two linear transverse bones” are merely the distnl 
epiphyses of the radius and ulna, at the ends of which he locates 
them ; the remaining 5 are accurately described in the t(*xt. The 
photograph is a truer representation of the liand than the woodcut 
liccompanying Krefi:Vs paper. 

The figure given by Van Beneden <fe Gervais is also incomplete. 
It seems therefore worth while to present a complete figure of 
the entii’e limb (PI. IV. fig. 7) showing all the ciirtilages and 
bones in their true position. 

The humerus is provided with a small deltoid ridge, 15 mm. 
in length and 5 mm. in height. The head and tubercle, as well 
as the distal epiphysis, are embedded in cai’tilage, but are firmly 
united to the shaft of the bone. But the epiphyses of the radius 
and ulna are not as yet united, though they can be felt at each 
end by a needle thrust into the cartilage. 

The proximal epiphysial cartilage of the ulna is prolonged down- 
wards as a spur, which represents the bony oleemnon of Phyneter, 
This caiijilage is indicated in the figure given by Krefft, and in 
the "photograph of Wall’s specimen, as a small bony pincess, In 
my specimen there is no ossificatiem in this cai-tihiginous olecranon. 
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The distal epiphysial cartilage of the radius is produced along the 
outer sides of the carpus up to the metacarpal of the first digit, 
so as almost to suggest a carpiil ; but as each of the true carpals 
has its own cartilage around it, this prolongation seems to have 
some other significance. 

The carpal bones are five in number, three belonging to the 
proximal row, and two to the distal series. Each is an in-egular 
polygonal, more or less hexagonal, <lisc of bone embedded in 
its own cartilage. Each Ixme has verti(*al sides, without the 
“ shelf ” and without the epiphysis w'hich exist in PhyaeUr^ to 
wliicli, otherwise, they bear considerable resemblance. The 
pisifoiTn is entirely caitilaginous. In the digits, each plmlanx 
is provided wdth its own independent cartilaginous epiphysis at 
each end, as in Odontoeetes generally. Tlie metacaipals are 
short, not much loiigia* than tlie proximal phalanx in each digit. 
That of tlie first digit is, as in Physeter, rounded and somewhat 
like a. carpal ; but hlow^ta* has given reasons for regarding this 
as a metacai’pal, and the fifth metacarpal is also rounded. The 
relatixe lengths of the digits, in a.scending order, are T., V., IV., 
Til., JJ. ... 

Tlie number of phalanges is accurately shown in the drawing ; 
w’heveas in tlu* previously published figures some of the terminal, 
very small phalanges ai*e mis.sing. 

Tlu' first digit possesses two phalanges ; 

„ second „ ,, ten „ 

„ third ,, ,, seven 

„ fourth „ „ six „ 

„ fifth ,, ,, thrive „ 

These numbers i*efer to the right limb; on the left the second 
digit has only niiu* and the fifth only tw^o phalanges. 

It will be noted that the two to four terminal phalanges of the 
longer digits are more or less circular, as are all three of the fifth 
digit. 

Measnr^meiHs. 


millim. 

Total lengtli 372 

Humerus: — Length (inch cartilage) 95 

„ „ shaft only 65 

Traiisvei’se diameter of shaft at upper end 45 

„ „ lower end 50 

Girth, in its middle 101 

Thickness 24 

Radius : — Length along preaxial Ijorder 75 

* „ postiixial boixler 60 

„ of bone only (in mid<Ue linc^) 60 

Ijeaat breadth . .‘ 30 

„ tliicknhss 12 

Ulna : — Total length along postaxial border 63 

ff ,f „ preaxial border 60 

„ „ of bone (middle) 55 

Least breadth 26 

„ thickness.. ^ 10 
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Olecranon, length 

Total breadth of carpus 

Digits : Totfil length, including cartilage : — 
Left hand : I. digit 


Right hand 


II. 

III. 

IV. 
V. 

1 . 

II. 

III. 

TV. 

V. 


>» 

»» 

jj 

?> 


millim. 

25 

80 

52 

185 

158 

114 

52 

55 

183 

148 

102 

68 
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p. 30. 

3. Krefft: “ Notice of a New Species of Sperm-Whale,” Proc. 

Zool. Soc. 1865, p. 708. 

4. V. Haast : “On the Occurrence of a New Species of Euphysetes 

on the Coast of New Zt‘aland.” Tr. N. Z. Institute, vi. 
1873, p. 97. 

5. VanBeneden& Gervais : ‘ Ost^ographie dcs Cetaces,’ pp. 349, 
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EXPLANATION OF THE PLATES. 

Pl^ts II. 

Fig. 1. Anterior end of the ventral surface of the skull of Cogia hreinoep$ (x 

showing the paired premaxillary nodules (X) wmying the nHdh {t). 
qr,y maxillary groove. mx,y maxilla, pmx.y premaxilla. vo,y vomer. 

2. The extenial surface of the last two nbs (X D showing what is believed (o 
he the true position of the rudimentary (Idtb) rib in relation to the 12th. 

cartilaginous lower end of the rib is dott^ ; the upper ngion —iiidicated 
by dotted outline — is the presumed continuation of the rib to its articulation 
with the vertebra. At the side of each rib is shown the outline of its 
transverse section (a). 

3. View of the anterior side of the 13th rib. X 1. 


Plate III. 

Fig. 4. Sternum of Cogia brepicepty with the sternal ribs, dorsal aspect, x L 

6. Hyoid, of which only the right unterior cornu is repi*esented, dorsal 
aspect. X 


Plate IV. 

Fig. 6. The right scapula, external surface. X h 

7. The right pectoral limb, extenial surface. Some of the distal oartilages 
have bwii inserted from the more perfect left limb. X i. 


1 Some of the terminal cartilages were imperfect on this hand, and have been 
restor^ in gelatine, hut not quite accurately. 
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2 . On a Collection of Dragonflies made by Members of the 
Skeat Expedition in the Malay Peninsula in 1899-1900. 
By F. F. Laidlaw, B.A. 

[Uoceiv<‘d Decembor 28, 1901.j 

(Plates V. <k VI.' and Text-figures 10-12.) 

In drawing up an account of the Dragonflies collected by 
inenibers of the Skeat Expedition, I have thought it worth while 
to include in niy list not only the names of species represente<l in 
this collection, but also of all those which I liave been able to find 
recorded as having oc^curred in the Malay Peninsula. It will be 
seen tliat the list is a faiily large one, although it is impossible to 
sup];X)se that the full richness of the fauna of this part of the 
world has been as yet i*evealed. 

Noticeably this is the case with the Gomphhm ; it is woi'thy of 
remark that our collection contained five specimens representing 
four different species, and that none of these were identic^al with 
any specaes previously found in the Peninsula. I have been able 
tihrough the oouHesy of Mr. Kirby to add to my list the names 
of the species taken by Mr. Ridley, specimens of which are in 
the British Museum, I have to thank both Mr. Kirby and 
Dr. Shaip very sincerely for many useful suggestions and much 
kind assistance. 

Lastly, J have to thank the other members of the Exj)edition 
for their kind assistance in making the collection. 

I have given references in eveiy case where possible to Mr. 
Kirby’s ‘ Catalogue of the Odonatti,’ published in 1890, where 
full allusion to papejs publLshetl before that date wdll be found. 

The following notes on the habits of some of the sjMjcies col- 
lected may bo of interest : — 

Libellulim. — Almost without exception the numerous mem- 
bei’s of this family avoid forests and are to be found in flat open 
country, rice-fields, and clearings near the forests, especially where 
there hapjKjns to be a stagnant j)Ool in the neighlmurhood. 

Certain very common and widely spread sjxjcies are to be 
found whei-ever there is a suitable locality. 8uch are esixjcially 
Orthetrum aahina and to a lesser extent Pantala fiaveacens^ 
Tholymis tillarga^ Trith&nxis trivialis, Trithemia aurora. 

Certain other species with a very wide range in the Oriental 
Tropics seem to prefer the neighbourhood of the sea. Such are 
the members of the genus Ryothemia^ also Neurothemia tuUia and 
Brachythemia contamhiata. . ' 

The roier and more cliaiaeteristic species are only to be found 
in up-country clearings. The only species that 1 saw actually in 
the foists were CaTnmima giganiaa^ Gratilla metallicay Tyrio- 

' For explanation of the Plates, see p. 02. 
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hapta torrida, Orthetrvm pridnosum^ and Calothemis htappenidi'’ 
culata. Others for the most pjirt were caught playing round 
stagnant water. Rapidly running streams are invariably avoided 
except by Tyrlohapta torrida. 

On the other hand, the JKschxtdje are mostly found in the 
forests, any small stagnant |w>ol is an excellent locality ; the 
species of Gynacanilw and Anax gattatus are sometimes seen in 
tlie open. The lai*ge spec-ies of the Gomphinm are also forest 
insects. Thus my s])ecimen of Sieholdius graiidia was taken in 
the same locality (a small miuhly ][X)ol frequented by wild pig) 
with two males of Amphi(V8chna ainpla; this locality also yieLled 
Pericnemis aUctica and Leates ridle.yL 

Anotlier forest -haunting gi*oup is found amongst tlie Oalo- 
PTEHYoiD.E. Vestalia aniwua never o(‘cui’s in the o[>en, nor over 
rapidly running water : probably J^Jcho and Climacofxiais ha\ e 
similar habits ; they lescanble VesUdis ani(emt so chxscdy that they 
may pei’haps be often mistaktm foi* tliis veiy common sptxdes. 
'I'lie other Calopteryguiw are only to be found playing over rapidly 
lunning streams and rivers, ,an<l th(*ir beautiful iridescmit wings 
add greatly to the charms of a sun- lit river -stxuK*. jRhinocyphu 
fe^vestreUu sometimes forsakes the main stream for tlm shady 
rivulets tliat wander through the forest, but most of the specues 
^)i‘efer the wider waters. The lovely Xenrohasis chine mis wanders 
farther down the river j^erhajKs than other sp<s‘ies, but 1 have 
never seen it ne^ir the mouth of a river, oi in bict after the 
stream had Ixjcome sluggish and polluted. 

Of the Agrionhue numerous s{)oeieH are fouml in ricfs-s\vamps : 
few make their liome in the forests, amongst these ai’e Pericnemia 
stictica and Lestes ridleyi rfifeired to above, well as one or two 
species of Psilocmrnis, Amphilestes^ and a fe^v of the Protmteuroas 
group. 

In many genera the females are exceedingly rare ; this is 
especially the wise with the Calopteiygine genera Euphtm and 
Dysphfm, It has been suggested that the soberly coloured 
females do not attract the notice of colh^ctors to the same extent 
as the males, and that hence tliey are rai^ly found in conditions : 
but I can Jiasert positively that in their own haunts tlie females 
are exceedingly rare ; to the best of my belief, 1 stiw only one, a 
female of Eaphceec ochracea, which I secured. 


Family LIBELLULID.^. 

Subfamily LiBELLULiXiE. 

(Species marked with an asterisk are not represented in our CoUectiou.) 

♦Zyxomma PBTiOLATUM Ramb. 

Zyxom/ma petiolatumy Kirby, Cat. Odonata, p. 35. 

East Indies, Singapore (Ridley), 
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Tholvmis tillarqa (Fabr.). 

7'hohjmk tlllarga^ Kirby, Cat. Odouata, p. 1 ; Bt‘ly.s, x\nn. Mu.s. 
Geiuiv. (2) X. p. 400. 

Common in the Eistern Tropic.s. 

Pa.vtala flavesoens (Fabr.). 

Pantahi flamscp.m^ Kir}>y, Cat. Odouata, p. 1 ; Selys, Ann. Mus. 
Genov^ (2) x. p. 440; Uls, Aivh. f. Xatllr‘,^ Jalir;^. 00, p. 175. 
Fonn 1 in the tropics of both Avorhls. 

Camacinia cjiqantka (Brauer). 

Carnacin'ia giganieciy Kirby, Cat. Oilouata, p. 2. 

Two fine males wei*c taken at Kw.ila Aring, wh ‘re tJiis species 
is fairly abiiu'laut ueu’ p ivds in opon spices. It is very ditficult 
to catch, being a p'ONcrfnl Oier. Jt liaiuited the same localities 
as Xeurothf’mis stigniatizcinfi, whu‘li resembles it very closely in 
colour, though of cour.se much smaller. 

IlVDROBASILEUS EXTRANEUS (Flagcu). 

IIifdrohasih‘n.^ e.xtranrm, Kirby, J. Linn. Soc., Zool. xxiv. 
p. 547, pi. xli. fig. 1, 2 , 

Recorded from Penang. 

RhyOTHEMIS PHYLLIS (8ulz.). 

Rhyotheinia phjU is ^ Rii'by, Cat. Odonata, p. 5; id. Journ. Linn. 
Soc., Zool. xxiv. p. 549; Selys, Ann. Mus. G(‘nov. (2) x. p. 44d. 

This spoides is common along the east coast of the Peninsula. 
Specimens were collected at Singgora, Kota Bharu, Kelantnn, and 
at Trenggami. Occurs throughout the Malay Aix-hiiielago. 

♦Rhyothemis fulgens Selys. 

Rhyotheitiis fnlgens^ Kirby, Cat. Odonata, p. 6. 

Singa^Kire {Selys ) ; Dindings {Ridley), Borneo, Malay Penin- 
sula, Sumatra. 

♦Rhyothemis ( rurosA Sely.s. 

Rhyot/iemis curiosa^ Kirby, Oat. Odonata, p. 6. 

Singapore {Selys), Sumatra. PerhajKs a race of R, /nlgens 
(Selys, Ann. Mu.s. Gen. xxvii. p. 451 ). 

♦Neurothemis fulvia Drury. 

iVeurot/iemis fuhna, Kirby, Cat. Odonat^i, p. 7. 

Neurotfismis sophronia, Ann, Mus. Genov, xiv. (1879) 

p. 292* * 

Malacca {Selys), China, Bengal, Nt pan). 

Neurothemis FLncTTTANs (Fabi*.). 

NeuroUiemisflicctiuins, Kirby, Cat. Odonata, p. 7 ; S<dys, Ann. 
Proc. Zool. Soo.- 1902, Vol. I. Ko. Y. 5 
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Mus. Genov. (2) x. p. 446 ; Karsch, Abh. v. d. Seuckeuberg. nat. 
Gesell. XXV. 1. p. 219. 

Common at Kwala Aring. Widely spread in the Etistern 
Tropics. 

Neurothemis stigmatizaxs (Fabr.). 

NeAirothemis stigmatizans^ Kirby, Cat. Odonat^i, p. 7 ; Karsch, 
Abh. V. d. Senckenberg. nat. Gesell. xxv. 1. p. 218. 

Plentiful at Kwala Aring. Like the last a common and 
variable insect. 

Neurothemis disparilis Kirby. 

Xeurothemis disparilis, Kirby, Cat. Odonata, p. 8. 

Two specimens from Kwala Aring. Singapore {IHdley ) ; 
Borneo. 

Neurothemis tullia (Dm.). 

Neurothemis tidlia, Kirby, Cat. Odonata, p. 8; id. Journ. Linn. 
Soc., Zool. xxiv. p. 650. 

Common near the mouth of the Kelantan River and for some 
thirty miles up the river. A comjnon Eastern species. 

Trithemis (?) trivialis (Ramb.). 

Trithernis trivialis, Kirby, Cat. Odonata, p. 18 ; id. Journ. Linn. 
Soc., Zool. xxiv. p. 550 (1894). 

Trithsmis (?) trivialis, Selys, Ann. Mus. Genov. (2) x. p, 467 
(1891); Kirby, Ann. & Mag. Nat. Hist. (7) v. p. 531 (1900). 

Diplacodes trivialis, Karsch, Abh. v. d. Senckenberg. nat. 
Gesell. xxv. 1. p, 219. 

Widely distributed, ranging from India and Ceylon to Jajmn. 
I obtained specimens at Kwala Aring and Kota Bliaru, Kelantan. 
Taken also by Mr. Ridley in Province Wellesley. 

As pointed out by Mr. Kirby (Ann. <k Mag. loc, cit,), this 
species prolmbly requu'es the creation of a new genus to receive it. 

Trithemis aurora (Burm.). 

Trithemis aurora, Bmuer, Verb, zool.-bot. Ges. Wien, xviii. 
p. 117 (1868); Selys, Ann. Mus. Genov. (2) x. p. 465 (1891). 

Trithemis intermMia, Kirby, Proc. Zool. Soc. 1886, p. 327 
pi. 33. fig. 4. 

Trithemis yerhurii, Kirby, Cat. Odonata, p. 18. 

Trithemis aurora, Kirby, Journ. Linn. Soc., Zool. xxiv. p, 551. 
This beautiful species was fairly common in September in 
marshy rice-fields at Ulu Aring. Mr. Ridley has collected it 
in Singapore, 

Beach vthemis contaminata (Fabr.). 

Brachythemis cmdaminata, Kirby, Cat. Odonata, p. 21 ; id. 



1902.] DRAGONFLIES OF THE “SKEAT EXPEDITION.” 07 

Jouni. Linn. Soc., Zool. xxiv. p. 551 ; Solys, Ann. Mus. Oeuov, 
(2) X. p. 408 (1891). 

A widely spread (Irieiital species; ooininoii on tlie lower reaches 
t>f the Kelantau lliver anil in tlie town of Treiiggauu, 

OnocoTJiEMis SEiivjLiA (Drury). 

Croaothemis servUia^ Kir])y, Cat. Odoiiata, p. 21 ; Helys, Ann. 
Mus. (reuov. (2) x. p. 408 (1891). 

Kwala Aring in August^ in an opvUi space near forest. East 
Indies and Australia. 

Bracuydiplax maria 8elys. 

lirachifdlplax mar\a^ Kirhy, Cat. Odonata, p. 22. 

Kwala Aring. Diiidings arnl Selangor {Jiidhy'). Borneo. 

‘•^Braciiydiplax MEL.EXOPS Selj^s, Ann, Mus, Ceuov. xxvii. 
p. 457. 

Brachydijdax melanops, Kirhy, Cat. Odonata, p. 22. 

A small species from Selangor taken hy Mr. Ridley, and now 
in the British Museum, proha hly Indongs to the spcH.ae.s indicated 
hy de ►Selys, agreeing witl\ it in its small size. Ahdoinen 1 (ro mm. 
long; hind wing 22‘5. The thoiu.x and first fore segments of 
abdomen hlue-pruinose. 6 prenodals and 5 postnodals on the 
fore wing. Internal triangle free. 

Bracuydiplax pruinosa, sp. n. 

Length of abdomen 18*5 mm. Leu^h of hind wing 24 mm. 

tS . Head yellowisli grey, margins oi the upper and lower lijw 
black, frontil tubercle, .and upper surfaces luetallic blue. Eyes 
brown. 

Prothorax an<l thorax coppery green dusted over with very 
pale blue ‘ bloom.* Abdomen : fii*st five segments grey, also coated 
with ‘ bloom,* the rest black, second and thinl segments with a 
transverse carina ; legs blivck ; pterastigina and venation black. 

Fore wdngs : 8 aiitenodals, 6 or 7 pastnodals, Discoidal tri- 
angle free, followed by two rows of cells. 

Hind wings : 7 antenodals, 6 or 7 (usually 7) pastnodals. The 
hind wings have a faint tint of yellow at their base. 

Two males from Kwala Aring taken in August, 

♦Microdiplax delicatijla Selys, 

Microdiplax delicatula^ Kirby, Cat. Odonata, p. 22. 

Macrodiplax vittata Kirby. 

Urothemis vittata Kirby, Jouim. Linn. Boc., Zool. xxiv, p. 552, 
pi. 42. fig. 2. 

A male specimen from Kwala Aring. Mr. Kirby tells me that 
this speeu^ should he referi*ed nither to the genus Macrodiplax 
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than to Urothemis. The Rst postnodal coll is as long or a little 
longer than the pterostigiiia in the fore wing. 

Tyriobafta torrida Kirby. 

Ti/riohapta torrkla, Kirby, Oat. Oiloiiaia., p. 32; Karsch, A]>h. 
V, ci, Senckenberg. iiat. Gesell. xxv. 1. p. 221 (1890), 

This species haunted a small forest st rts-un close to the village 
of Kwala Aring. It wjis appirent.ly conlined to this locality in 
that neighbourhood. A common Bornean insect. 

Cratilla metallk'A (Brauer). 

rrotorthewis meUtUica, Kirby, Oat. Odonata, p. 30; Selys, Ann. 
Mus. Genov. (2) x. p. 461 ; Kai-seh, Abh. v. d. Senckenberg. nat. 
CJestdl. xxv. 1. p. 221. 

Sesoxfnia inetaUicn, Kirby, Cat. 0<lonatii, p. 180. 

Cratilla wetaUica, id. Ann. A Mag. Nat. Hist. (7) v. p, 542. 
Common at Kwala Aring and on Gunong lna*s. 

OhTIIKTUUM SABINA (HI.). 

Orihetram sahina^ Kirby, Cat. Odonata, p. 35. 

Abundant all along the Etist Coast. Ihinges through the Ea.'^t 
Indies to Austiulia. 

Ortiietrttm pruinosum (Bunn.). 

Ortheirum 2fri(inosi(Vi, Kirby, Cat. Odonata, p. 38; ilis *, Arch, 
f. Naturg. Jahrg. 66, p. 185, pi. ix. lig. 3. 

A single specimen ( cf ) from Kwala Aring, Septemlx r 1899. 
East Indies. 

Orthfirum testaceum (Burm.). 

Orihetravi testaceum^ Kirby, Cat. Odonata, p. 39, 

A pair, in copt.^ from Kwala Aring, Septembei’. Also a single 
male from the same locality. Rec‘oi-de<l fiom Java. 

Ortuetrum xicEviLLEi Kirby. 

Orthetrum nicevUlei, Kirby, Ann. & Mag. Nat. Hist. (6) xiv. 
p. 112 (1894). 

Described from specimens from Tenasaerim. A single .specimen 
from Ulu Aring, September 1899. 

Ortuetrum sp, — Our collection includes a female OrthHrvni 
belonging to a species distinct from, but closely allied to, 0. fi<d>hai. 
The aMomen is shoi’ter, 26 mm., and distinctly stout.er, the anal 
appendages are blac^k, and the sides of tlie thonix are not so 
distinctly marked with black. I have been unable to identify it , 

Lvriothemis priapea Selys. 

Lj/riotliemia priapea^ Kirby, Cat. Odonata, p. 25. 

This genus is closely allied to Ortheirum.^ hut diffeis in the 
* Dr. Kis {Joe. ext) recortU O. chryMtt fronj MiiljuM-tt. 
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stron^^ly curved s(H?i<)r.s and in having tlii*eo or four cross ncrvules 
in the Riibrnedian space of fore and hiinl wings. 

A single specimen, a male, from Kwala Aring. 

POTAMARCHA OBSCURA (Raillb.). 

Potaytmrcha ohscwra^ Kirby, Cat. Odonata, p. 180. 

Poicutmrcha congener^ Helys, Ann. Mils. Genov. (2) x. p. 459. 
Potanuircka obscara^ Kai-sch, Abb. v. d. Senckenberg. nai. 
Gesell. XXV. 1. p. 219. 

This .species is common at Kw'ala Aring, wliere I took two 
feiiial(*s and sev^eral males. Closely allietl to Lathrecista, it diliei-s 
in ha\ ing the eighth abdominal segment in the female dilated, aii<1 
the triangle of the hind wing travt;rsotl. (See also Selys, loc, cit.) 

LATIlHEfTSTA TERMIXALIS Kirby. 

Lathrpcista ierininalis^ Kirby, Cat. 0<loiiata, p. 30. 

A single male from Kwala Aring. R(iCorded and descrilx'd 
from 15(»rn(S). 

♦liATIlHEC’lSTA SlMULAXS (Selys). 

lAiihrprl'itd Hluadans^ Kirby, C^at. Odonata, p. 30; Selys, Ann. 
Mus. (J(‘j]ov. (2) X. p. 458. 

}le<‘orded fiojii Borneo, Sumatra, Ceylon, Malacca, and Burmah. 
‘'^Aouionoptera lineata Bniuer. 

Agrionoptera linmin, Kirby. Cat. Odonata, p. 31 ; Selys, Ann. 
Mus. G(>nov. xix. (1879) p. 302. 

Mal.ura. Philippines. 

*Auiijonopteua malaccexsis Selys. 

Agrionopiera mcdaccensis^ »^^dy.s, Ann. Mus. Genov, xxvii. 
p. 461 ; Kirhy, (lat. Odonata, p. 31. 

(This genus ditters from the preceding in the absence of the 
Rujx'rnumerary ant-enodal nervule of the front, wings, and in 
having several cross nervulcs in the Subinedian sptiee, as well as 
in the po.sition of the base of the triangle of the hind wing.s, in 
front of the arculus. The two genera closely resemble <»arh otlmr 
in coloration.) 

*Agiuoxuptera McoBAiiirA Brauer. 

Agrionoptera nicobarica, Kirby, Cat. Odonata, p. 31. 

Singaj)ore, Nicobar Is. 

♦xVgRIONOPTERA 8EXL1.NEATA Selys. 

AgrionopUra sexUneata^ Kirby, Cat. Odonatii, p. 31. 

Recorded from Malacca.* 

♦Calotoemis bivittata (Rtimb.). 

Cahthemia bivittata^ Kirhy, Cat. Odonata, p. 42. 
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Calothemis biappendiculatus St»lys. 

Calothemis hiappendiculatas, Kirby, Cat. Odonata, p. 42. 

S . Length of abtlomeu 22 nim. Lengtli of liind, wing 28 mm. 

Wings hyaline, slightly tinged with yellow at their bases, 

Ptei*ostigiua blaek, 2 inm. in length, covering 3 cells. 

Fore wing. 19 a-iiteiiodals, the last continuous, 9-10 postnodals. 
Discoidal triangle ti averse«l, followed by two rows of cells. 2 supra- 
triangular cross ner rules, 2 cross ner rules in the lower Iwsal cell. 
Internal triangle divided into 3 cells. 

Hmd wing. 2 siipn» triangidar, 3 lowei* basal cross nervules. 
Discoidal triangle tinvei*sed. 

Head. Lower li]) yellow, upper lip black, eyes brown, occipital 
triangle black, rest of head steely-blue black except a yellow mark 
at the side behind c‘ach eye. 

Prothorax black. 

Thcrrax black alK)ve, dull brown below. D^gs biown. 

Abdomen. Segiiicnts 1 and 10 black, th(‘ i*est bright red. 8eg- 
iiients 2 3 with transverse carina. Segments 3 9 strongly 
triangular in cross section. Rising from the buses of the genital 
mmules ai*e two long branches, standing at right angles to the 
body. 

$ unknown. 

I took two spijcinieiis of this insec't at Kwala A ring. They 
differ from the typ» in having the upper surface of the thorax 
rich black instead of brown. Otherwi.se they cdoaely lesenible it, 
especially in the very remarkable genital organs on the sihhukI 
abdominal segment. 

♦Orchitiiemis pulcherrima Rifuier. 

Orchithemis pulcherrima^ Rirby, Oat. Odonata, p. 42 ; Kai'scli, 
Abh. V. d. Senckenberg, Nat. Oesell. xxv. 1. p. 228. 

Singapore (Ridley). Malacca (Selys). 

Diplacodes nebulosa (Fabr.). 

Diplacodes nehtdosa^ Kirby, Cat. Odonata, p. 42. 

A single specimen was taken at Kota Bhain, Kelantan. TluTe 
are specimens in the British Museum tfikeii by Ridley in Province 
Wellesley. Widely distributed in the East Indies. 

Acisoma panorpoides Ramb. 

Acisoma panorpoides, Kirby, Cat. Odonata, p. 43. 

^ Kwala Aring. One specimen, S * Tropical regions of the 
Old World. 

Tbtrathemis hyalixia Kirby. 

Tetrathemis hyalinia, Kii’by, Cat. Odonatii, p. 44. 

The two species of this genus which are represented in our 
collection exhibit a vexj r^ai'kable sexual dimorphism which 
has not; I believe, previously been remarked. The males have a 
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very extoordinary developinnit of the armature of thf' seeoud 
and third pairs of femurs. This development is p:irall(*led in the 
Aineriean genus Maa'ulhenus ami its allies and also in the Old 
World genera Schizonyx^ Nearoce'na^ Zyyonyx^ ami ZyyonidiUy 
amongst other Libellidimz (see C/alvei*t, Pr. Ac. Philad. 1899, 
p. 240). 

TetmtJiemis hyalinia luis in the male, on ejtch of the second 
pair of femurs, on their antero inferior surface, 17 short stnnght 
S[)i lies directed towar<ls the knee, increasing gradually in si/.e, but 
the last three longer than the rest, more widely separate<l and 
increasing rapidly. On the antero- inferior surface of eiich of the 
third pair of femurs is a row of some 20 shoi*t curv'ed teeth, 
their apices directed aw^iy from the knee, decreasing giudually in 
size distally; at the end of the series is a single short stmight 
spine din'cted towards the knee (see text-fig. 10). 


Text-fig. 10. 



Tlard fomur of Tetrathemta hyaUma (X Hbout lO), 


Tetrathemis ri i.cmiA, sp. n. (Plate V. fig. 3.) 

L(*ngth of abdomen, cf Ifi mm., 9 Length of hind 

wing, (S 17 mm., $ 17*5 mm. 

Wings hyaline, reticulation black. Fore wings tinged with 
orange from the ba.st' alnnit halfway to the nodus. Jlind wings 
tinged with orange alnnit as far as the nodus. 

Fore iriuytf. 8 9 (usually 8) antenoilals, 5 (in one case on one 
side 6) postnodals ; 1 supra-triangular cross nervide ; 2 cross 
nervides in the lower basiil cell. Triangle followed by a single 
row of cells. 

J/hid irinys, 6 or 7 (usually 7) anteruHlals, 5 postnodals; no 
su})ra- triangular cross nervule ; 2 crass nervules in lower Imsjil 
cell. 

Coloi^ation in the male. Face black with yellow marks as 
follows : lat(»nil lobes of lower lip, nasiis, and rhinarium. The 
vertex and tubercle are metallic copjiery bhick. Ikick of head and 
protkorax black. 

Thorax black aliove, a few yidlow sjKits betwe<'n the wings. 
Sidcjs citron-yellow with two bljtck bands. The first of tht\se runs 
from immediately in front of the fii-st piir of wings ohlitpudy 
downwards to between the second and thinl piir of femui's. The. 
second nins from immaliately in front of the second pair of wings 
down behind the third. jmir of femurs. The whole ventnd surface 
is black, save that the yellow colour of the fianks extends for a 
ahoit distance over the ventral surface along either side The 
legs are black, inner surface of first pair of femui’s citron yellow. 

Abdomen black, with the following yellow inarks: — a spot on 
either side of segments 1 -6, very small on fi, traversed hv a black 
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line following tlie transverse carina in 3-4. On segment 7 a 
dorsal yellow spot divided longitudinally by the black mid-doiml 
carina. Traces of a transvei*se carina ai*e present on segment 5. 
The abdomen is slightly dilated at its but from segment 4 
onwards very slender. 

Coloration in the female .ms in the male. The traces of a 
transverse e^iriim in segment 5 are more' distinct latei*a-lly. The 
abdomen is broiid(‘r and of practit^ally CHpial ciivanuference 
throughout. 

Jn the male there an^ on the a ntero- inferior surface of the 
femur 17 short curved teeth directed towards the knee, ami 
increasing in size distally very gradually. Tl)ese are followed l>y 
three straight spines inclined in the Siune direction ; the fii*st of 
these is the shoitest .and the last the long(‘st. 

TIh* third femur is provided on the autero-iuferior surface with 
a row of 23 tliorn like teeth with Iheir apices directed aA^ny 
from tin; knee. Thestj increase gradually towanls the distal eml 
of the femur. 

♦Xannopjiya PVGM.EA Kami). 

Naimophjja pygnupa, Kirhy, Cat. Uilonaia, p. 43. 

Tho British Museum has a numlH'i* of KptH^*imeus of this species 
from Singapore. 


Gemra of uncertain position, 

Neurocena IDA Hagen. (Plate V. fig. 1.) 

Zygonyx ida, Hagen, Ver. Ges. Wien, xvii. p. 02 ; Bnuier, op. 
cit. xviii. p. 370 & p. 742; Selys, Ann. Soc. Ent. Belg. xii. p. 00; 
id. Aim. & Mag. Kat. Hist. (4) iii. p. 274; id. C. K. Soc. Ent. 
Belg. XXXV. p. ccxxvii. 

l*seudoinacromia luxnrioaa, Kam*h, Berl. ent. Zoitschr. xxx\iii. 
p. 21. 

Zygonyx ida, id. Ent. Kachr. xxi. p. 203; Calvert, P, Ac. 
Philad. i899, p. 24 f). 

Aeu7'ocena ida, Kirby, Ann. k Mag. Nat. Hist. (7) a". p. 541. 

Tills appears to be an exceedingly \ariable sjK'cies, and Uic 
single specimen 1 obtained difters to a ceitain extent from thost‘ 
described hithei’to, so that it seems worth Avhile to give a fairly 
fnll account of it. 

Tho length of tho hind wing is 42 mm., of the abdomen 38 mm. 

The wings are hyaline, faintly tinged witli yelJoAv, which liecoim ‘s 
vivid towards the outer extremities of the fore wings. Jn a male 
in the British Museum Collection the wings are almost colourless. 
The reticulation is black. 

Fore wings, 14 antenodals ; on the left side the outermost is 
continuous, on the right side discontinuous. 7 to 8 posinodals. 
Inter md triangle of both wings free, fliscoidal tdiangle free. (Tlie 
internal triapgle is usually divided into two or three cells ; do 
fcielys states that in two females examined the discoidal triangle 
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is free, in thrtv feiuiilos crosand ; in males it is normally free.) 
Two rows of post triniif^nlar cells. No<lal st*ctor strongly waved at 
its middle. Arciilus at the levcd of the second antcnodal. Two 
cross nervules in the subjiinlian sjjace. 

Hind winffs, 10 11 anteno<lals, 0 9 jiostnodals. Discoidal 
triangle travelled. (According t(» <le 8el\s the discoidal triangle 
of the hind wing in the female is normally trav€^i*j?ed ; of 13 males 
7 had it traversi^l ami 6 free.) The triangle is followed by two 
i-ows of cells. Tin* British Mnst‘nm sjw cimen (male) has but one 
row of ])Ost trigonal cells in the hind wings. Pterostigma in the 
females is alnait 3*75 mm. long, in the male about 2*25 mm. 
Sectors of triangl(‘sof hind wings widely Sf'parated at their origins. 

lihinarium and nasus livid yellow. Frons and voi'tex metallic 
blue-green. Thorax metallic blue -green. Abdomen slightly 
thickened at its base, metallic black with line tmimverse yellow 
lines at the bases of segments 2 ami 3 and on the tiiinsverso 
carinfe of those segments. A yellow sj)ot on either shle of the 
second segment. 

Legs V)lack. In the males on eacli of the s(‘C(>iid pair of femurs 
area luiinber of short teeth directed towards the knee. On the 
third pair are 25 short teeth; of the.se the first eight or nine are 
tlinrted t<»wards the knee, then f(»llow om* or t wo not inclimsl, 
th(*ii eleven or twelve direeted towanls the trochanter, last owe 
or two not inelined. In th(‘ females all tlie tt'cth on the hinder 
femurs are directed towards tin* knei*. 

ZXi’OMDJA MALAYAXA, sp. 11. 

Lengtli of abdomen 34*5 mm, J^ength of hind wing 42 inrn. 
Lengtdi of pterostigma 3*75 mm. ]5rea<ltli of hind wing 13 min. 

Wings liyaline, reticulation black, ptt'rostigma black, mem- 
bra nule brownish grey. 

F(yre wingn. 16 anteiKHlals, the last on the right side is dis- 
eontiiuious, that on the left continuous. 9 postnodals. Internal 
triangle divided into three cells, discoidal triangle crossed by a, 
single nervule and followed by three row’s of cells. Kodal sector 
wa.ve<l at its middle. Tw’o cross nervules in lowH'r basal cells. 
Arculus betw’een the level of the first and second auteiiodal. 

Hind icings, 10-11 antenoilals, 10-11 |x>8tncHlala. Discoidal 
triangle tniversed, follow’e<l by two i^ows of cells. Swtors of 
triangle scarcely sepanite at their origin. Low’er bavSjd cell with 
a single cross neiwule. 

Head, Ijabrum bhvek, bases of the mandibles briglvt yellow', 
lihinarium dull yellowish brown, nasus black along its ventral 
margin, for the rest yellow. Genie yellow\ Frons and tubercle 
metallic violet, but frons yellow at the sides. Tuberede truncate 
anteriorly, occipital triangle black. 

Proihorax brc)wn, posterior lobe with a rounded backw'anlly 
directed projection at the middle of its j) 08 terior margin. 

Tlimaac. metallic green, marked with dull yellowish bn)w’n as 
follows : — a fine line along the mid-dorsal carina ; a lateral band 
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running from the bocond and third femoni to between the wing^. 
The whole ventral surface is yellowisli brown, and this colour 
extends for a short distance along the humeral suture and on to 
the sides of tlie inetjvsterniiin. B(‘tween the wings dorsally are 
three yellow sj)ots, one behiml the other. 

AlKlomen black, very slightly dilated at its bas(*. Yellow 
lateral sjK^ts oii segments 1, 2, .‘1. Bjise of segments 2, 3, 4 wit h 
a fine transvei’se yellow line ; mid -dorsal carina with a 8(rarcely 
peiveptible yellow line from segments 3 to 7. Longitudinal 
yellow marks ventrally on segments 3,4,5 on either side of the 
middle line. Anal app(‘ndages black. Tiiinsv(*rs<i carime on 
s'-gments 2, 3. On segment 2 there is on either side anteriorly a 
small tuft of line black hairs. 

Letjs black. In the mal<» the second pair of femurs have each 
a row of 18 a ntero- inferior short spines dirw»ted towai*dsthe km^e, 
and increiising in size gradually from al>ove downwards. Thew* 
are followe*! after a short gap by three hmg stniight spines which 
are also directetl a little downwards (see text-fig. 11). The third 
pair of femuiM ha\e each 2t> at itero- inferior short sube<jual spines 
all directed towards the kncM*, s;ivc» tlie last six. wliieh are not. 
inclined. Then follow two long<‘r sjnues inclintMl towards the 
knee. 

Text fig. 1 1 . 



Second femur of Zpgomdia malagana. 


This species differs from Zytjonyx iris chielly in that the 
dis(!oida,l triangle of the lower wing is followed by two i*ows of 
C(ills, not by three ; and in the aksence of any doi*sal markings 
on segment 7 of the alMiomen, in the eolonvtion of the thoinx, 
and length of the pterostigma. It is more closely allied to 
Zygonidia insignis (Kirby, A. M. N. II. (7) v. p. 540), fn>m 
which it is chiefly distinguished by its smaller size, the f(*wer 
reticulations in the pastnoilal spact's of the hind w ings, and in 
the detjiils of the spines on the second and third j«iii*s of femurs 
of the male. In Z, in»igni8 the second pair of femurs have 
each a row of 18 antero- inferior spines, followed by thrcje much 
longer spines. The first 1 2 are directed towards the knee, the next 
six are not inclined, the tliree long spines are slightly inclined 
towards the knee.^ Tlie third jjair of femurs have eac^h some 24 
short spines, the first 14 inclined towards the knee, the last 10 
scarcely inclined, followed by two longer spines inclineHl to the 
knee. 

I caught two specimens of Zygonidia malayana at Kw'ida 
Aring in September. These, like all the other i-ecordcd spec^imens 
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belonging t*ither to the genus Ztj<fonidia or to Zygonyx^ are 
both inah*s. 

The ehariujter of the last antcuaxlil cross neiTule seems to be 
very variable. In one spvimenof Zygonyx iris it is accident- 
ally coiiipleti* (de Selys, C. 11. Hoc. Ent. ihdg. xxxv. p. ccxxvii). 
In one of tlie two known speciinens of f/<«/V/7m it is 

aceidentjilly iimomplete on one side (Kirby, A. M. N. H. (7) v. 
p. 540). On one side of both spt^cimens (lescribed above it is 
incomplete, on the other complete. 

These two precfniing species, together with tlieir allies, pro- 
bably constitute a sejwimte section of the JAhellidinai approxi- 
mating somewhat closely to the Cordaliime, H(»e Calvei*t, loc. cit, 

O.VYcnoTiiEMis TESTACEA, sp. n. (Plate V. fig. 2.) 

Length of abdomen 35*5 mm. Length of hind wing 40 niin. 
Length of anal app. of cf ^'5. Breadth of hind wing 15*5 mm. 
Wings hyaline, reticulation black. Pterostigma 4 mm. long. 
Fore wings. 15 antenoclals, 10 11 postnodals. Internal tri- 
angle divided into three cells. Discoidal triangle narrow, with 
a single cross vein, followed by three ro'ws of (‘ells : no snpi*a-tri- 
angular nervule. Nod.al sector wav(Hl, a single cross nervule in 
the lower liasal sj)!ice: membra nuh‘ long, grey. Upper sector of 
triangle curved. H(H‘tors of arculus .stalkcMl. 

Hind ivings. 9-10 antenodals, 1 1 postiKulals. Discoidal triangle 
free, followed by two rows of evils. Lower basad cell with a 
single cross iu'r\'iih‘. Hectors of triangle originate' close togt‘ther. 
Nodal s(H.*tor waved. 

Head. Ventral surfaces yellow, with a triangular black mark 
in the centre, its ap.^x direc'ted fonvards. U}>per lip black, with 
a reddish-brown sjKit on either side. Rhinarium and nasus 
reddish biwn, with a black mark along the .suture between them. 
Frons yellow below, steely black above. Frontal tubm-cle bifid, 
steely black. Occipital triangle black. 

Prothorax black, with a yellow hinder margin. 

Thorax dark metallic green, the mid-dorstil caiina and a mid- 
dorstd line between the wings yellow. Two small oninge-yellow 
spots on the humeral sutures on either side, the one above the 
other. A thin yellow' band runs from immediately behind the 
front pair of wings dow'nw'anls to between the sec'ond and thinl 
pairs of legs on either side. An orange line runs along the outer 
edge of the metasternum. Ventral surface black. • 

Ahdomsn biXKul, slightly dilated at it^ bsvse. S(‘gments 4 to 8 
strongly triangular in section. Testaceous black wdth dull yellow 
markings. Mid-dorstil spots on the middle of st'gments 1 to 8. 
Segments 2 and 3 wdth a yellow-marked tnmsvei*se carina ; the 
yellow mark is discontinuous dorsally in 2, but in 3 innis into 
the yellow spot. Ventrally each segment from 3 to 8 luis two 
large oblong yellowish spots on either side of the middle line. 
These spots extend round the lateral keel on to the sides of the 
abdomen and on segment 7, 8 reach to within a short distance of 
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the dorsal spots. Segments 9 juid 10 black, segment 10 is veiy 
small. Upper appendages blaek, enr\ed sliglitJy inwaids and 
at first downwards, but at their distal ends they turn up a little. 
About halfway along their \(*ntrHl sides is'a small tooth. Ventral 
appendage black, mther broad and flat, bifid at its extrcmiity, 
not more than two thirds the length of the upper ])air. 

Lfigs black. On eacli of the first pair of femurs is a single 
spine immediately before the knee. In the seeon<i pair on each 
are thret* long j^airs of s]>ines inclined towards the knee and 
distant from eacli oiluu*. On each of the third ]»air of femurs 
are 4 j)airs of large spines, mpidly increasing (list ally, followed 
after a gaj) hy a single ]»air. All iiadined sliglitly towards tlm 
kiH‘('‘. On the first pair of tihias are thriM' pairs of long etjui- 
distant spines, on the set'ond and third ]'air of tihias are four 
j>airs of large spines. (See text-fig. 12.) 


Text-fig. 12. 




.A-Xa- 



Tlnul ()1 Onychothemis tibiaciu (X I 5 ). 

A single male from Kwala Aring. 

This species differs from OHychothe'tnis ahnonnalis (llrauer, 
Verh. Oes. Wien, xviii, p. 170) in having no transvciw^ carimi 
on the fourth abdominal segment, and in having the clavs of the 
tliii’d pairs of legs witliout any sign of a tooth. 1 have not been 
able to examine a specimen of 0, etfmormalis, a J^hilippine. Is. 
speides, but the present species is evidently closely allied to it. 

This genus appeal’s to stand quite remoter from other Lil el- 
lulids, not only in the absence of a tooth <m th(' basal claws, but 
in the remarkable armature of the femurs. The two s}x»cit8 
of the genus should form an independent subsection of the 
Lihellulinm, 

C O II D u L 1 1 N M, 

Two members of the subfamily are known to occur in the 
Peninsula; these are Maci'omia weaiwoodi, Selys, and /dioni/x 
golanda, Selys. To these can now be added Mncrcmia (jer- 
Btaeckeriy recently described by Kriiger from Java. (Krug., Htett. 
ent. Zeit. 1899, p. JJ5), and Idionyx dohrni (loc.cit. p. 326) from 
Sumatm. 

Macrqmia gerstaeckeri Kruger. 

Maerwnia gerstaeckeri^ Kriiger, 8tett. ent. Zeit. 1890, p. 335. 

I caught a pair of a species of Mdcrmiia^ which 1 refer to this 
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species, at Kwfila Aring in Septoinber 1899, The male is very 
young. ^ ^ 

Length of abdomen (witlunit appendages). 86 mm. 37*5 mm. 

Hind wing 32 34 

Pbeiostigma 2 2 

cT . Antenodal nervnr<‘s of fore wing 14, }x>stno(la] 7, 3. Ante- 
nodal iiervures of hind wing 11, jKJstnodal 7, 8. Supiu-triangular 
nervuiH'S of fore wing 3 or 4, of liind wing 2. Nerves of median 
spiee of h)re wing 6, of hin<l wing 4. 

The head in this specimen is badly shrivelled, and it is difiicult 
to make out the character’s for the most part ; the yellow ‘ nasus* 
is obvious. 

PtothoriiT dull brown. Thorax iridesciuit brown, with three 
ydlow lliavs on each side. The antehumeral band begins at the 
base of th<‘ coxa* of the first pair of legs and runs about halfway 
up till* tliorax. The* middle line coiunu’nces behind the middle 
pail* of h*gs ami runs up to behind tin* front pair of wings, running 
righti across the back to join tliat of the oilier side. Tin* hinder 
stripe runs along the hinder outer margin of the abdomen, 
starting from behind the last pair of legs. .3'lie coxa* of the 
first pair of legs are yellow, as also the hinder surface of those of 
the Hvoml and third paiis. 

abdomen is dull brown; segments 1-3 and 7-10 a little 
exjianded. it has yellow markingvS as follow's: — base of the* first 
.s(‘gnn*nt shading gradually into dull brown at its hinder end, 
second st^giuent has a y(*llow ring covering its anterior half ; 
third segiiKut has two very small doi^sal spots lying very close 
together j;ist behind the midtile of the segment; sevt*nth seg- 
ment. with a, transverse tlorsal band taking up the anterior fifth 
of the segment. 

Anal ajipeiulages subetpial, or the inferior a very little lai’ger 
than the two upper, about 3 mm. long, as long as tht* last two 
segmepts. The nppi^r pair have each at about two-thinls of their 
length a small tooth on the outer side. 

5 . Head and thorax in the male, but the iridescent brown 
is r<*placed in th(* more adult female by rich metallic green. The 
wdngs have a number of vague brown marks on their outer 
halves. 

Abdomen. Segments 1-6 metallic black, 7-10 dull black. 
Yellow markings as follows: — second segment a long sfjot on 
either side, a transvei’se line along its anterior margin dorst^lly, 
two small (lorsal s}K)tsat about the middle of the segment ; 3 with 
a line on either side along ite lateitil anterior margin not I’eaching 
the domil surface ; 7 tis in the male, but the yellow mark is 
broader, covering about one- fourth of the segment. 

As Krliger has pointed out {loc. cit.)y M, gerstaecherl differs 
from its allies in its smaller size; and in the position of the small 
s(*cond tooth of the superior anal app^uidages of the male from the 
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other species possessing this chaT'jicter (J/. chicta llanihur, v^est- 
woodi Helys, borneensift, fatnata Krii^er), in which tlu* toolli lies 
at the miihile of the length of the a])])eii(lage. 

ImoNYX DOHRNi Krligcr. (I^lato V. fig. 4.) 

Idionyx dohrnitf Kriiger, Stett. ent. Zeit. 1899, p. 326. 

5 . L nigtli of abdomen 26 mm. L mgth of hind wing 26*5 mm. ; 
breadth 8*5. 

Triangles of all four wings undivided, those of the front wings 
with their anterior borders somewduit broken iiciir their outer 
angle. Siipra-triangular spu^e crossed by a single nt*rve in all 
four wings. Triangles follow'd! by a single row of cells ; in the 
hind wdngs the nerve bordering the first cell of the row ends 
against the middle of the outer w'all of tlu* triangh*, so that the 
second cell comes into contact with it {cf. (*hanu*ters of /. optuta 
Selys, in Ann. Mus, (len. (2) x. p. 472). On the margin of the 
wings this single row breaks up into 6 cells on the fore, 7 on the 
hind wings. The median space in the fort* wdng is traversed by a 
single nerve; hinder wing with two nerves in the me<lian area. 

8ectoi*s of arculus with very long stalk, rising in both front and 
hind wings almost in the angle made by the aixmlus and tlie snh- 
median vein. Wings tinged with browmish yt*llow, whieh is 
darkest at the base. 

Head brown, with the upper lip dull yellow'. Veitex metallic 
blue. Thorax brown-green, with three stripes on each sitle : the 
front one is yellow' at the base of the front pair of legs, and fadt's 
into brown as it passes up along the thorax ; the second jtnd thii*<l 
are yellow. The abdomen is very dark brown, fading into black 
at the end ; the veutnil edge of all the segments except the first 
marginal with a fine yellow line, which is broadest on 2 3. 

This species differs from all its congenera in having the median 
space of the lower wing tni versed by two nerves. It is also a trifle 
smaller tlian the other species. 

One female from Kwala Aring taken in September 1899. 

I have given the chanveters of this and the preceding s|»e(u‘cs 
rather fully because they show some points of variance with the 
types described by Kriiger, and in the case of the first between 
the male and female. 


Family iESCHNID-^]. 

Subfamily ^Kschninje. 

Anax outtatus (Burm.). 

Anax guttatus, Kirby, Cat, Odonata, p. 84. 

One specimen from Kwala' Aring. Widely distributed in the 
East Indies. 

Amphijsschna ampla (Eamb.). 

Amphiwschna ampla, Kirby, Cat. Odonata, p. 93 : Karsch. Ent. 
Nachr, xvii. (1891) no. 18, p. 10. 
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Two males of this species were taken at the foot of Guiiong 
Inas. The larger sptxjiineu hful itsS ab loiaori 64 mm. long, its 
hinil wings each (52 mm. The np|>er pair of abdominal appeudage.s 
measure 6*5 mm. This is a very handsome creature, the rich 
green and black thorax contrasting with the black yellow-ringed 
abdomen. Previously recorded from Java and Amboyiia. 

Tetracantiiaovna flagiata (Waterh.). 

Tetracaathagi/na plagiata^ Kirby, Cat. Odonata, p. 94. 

Gymacaniha plagiaia^ Karsch, Ent. Nuchr. xvii. (1891) no. IB, 

I caught a female of this splendid species at Kwala Ariug, in 
thick forc‘st. It agree.s veiy clo.sely with the type specimen 
figured by Waterliouse, from Borneo (Proc. Ent. Soc. Lond. 1877, 
p. X ; Trans. Ent. »Soc. Lond. 1878, p. 119, fig. 4), but is somewhat 
smaller. The length of the hind wing is 69 mm., breadth 22 min. ; 
length of abdomen 50 mm.; breadth of head 15 mm. Recorde<l 
from Borneo and Sumatra. 

My b})ecimen has a small supernumerary spine on the right side 
in addition to the four normal s])ines on the end of the abdomen. 

Cvnacaxtua roskxbergii Brauer. 

Acaathagyna rosea^>ergiiy Kirby, Cat. Odonata, p. 95. 

Gynacantha rosenbergii^ Kaimdi, Ent. Nachr. xvii. (1891) 
no. 18, p. 9 ; Kriiger, Stett. ent. Zeit. 1898, p. 278. 

A single male and two females from Kwala Aring. Two other 
f(»uiales probably belong to another species, but 1 have not been 
able to compare them with a series. They are from the same 
locality as the rest. 

^Jagohia rcECiLOPTERA Karsch, 

Jagoria p(miloptera^ Kirby, Cat. Odonata, p. 91 ; Kriiger, Stett. 
ent. Zeit. 1898, p. 32^ 

Recorded by Kriiger (ioc. cit,') from Singapore. 

Subfamily Gomphin.®. 

Apparently only three species of Gomphine Drsigoufiies have 
hitherto been recorded from the Peninsula. These are :-~- 

Legion Gompuus. 

Microgomphits chelifer Selys (Mt. Ophir, Sumatra). 

Mdcrogomphua thoracicus McLach. (Perak). 

Legion Lindenia. 

Ictinm melaTwpa Selys (Malacca). 

Our collection contains five specimens referable to the following 
species : — 

Legion Gk)MPHU8, 

Gmnphm comoht^inus cJ $ , sp. n. 
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On^c?iogomphu8 geomctrlcas, v.n*. vigresrens n. (Kwnla A ring, 
Kelant/m), $. 

Logion Gompiioides. 

Sleholdliis gr^andis ( cj*, Ounong Tn.'is, TVralv). 

Logi(m Lindexia. 

Oomp/udin sp. n. (cT, Ounong Tums, Perak). 

Legion Oompuus. 

OoMPiirs C'uxsoiiKiM-S sp. n. (Plate* V. fig. 5.) 

Length of abdomen d] inin. l-itnigth of bind wing 20 inrn. 
Limgtb of pterostigina 2 nim. 

fouig. Xo b.a.sal subcostal nervule. Sectors of the arciilus 
distinct at tbeir origin, then converging, meeting for a short 
distance, then diverging h 11 anit‘nodaIs, 10 jjostnodals. Ptcro- 
stigma brownish bla(‘k, thick. Triangles fr(*e. 

JIi)id iring. 10 aiitenodals, 10 postiiodals. 

Reticulation black, meinbranule almost entindy a})sent. 

General colour dull bronz<*-bro\vn, lower surfac<‘S of luad and 
thorax greenish yellow. l>or.siil surface of thorax dark brown, 
with two lighter Hubin(‘diau somewliat obli(|ue bands div (aging 
from each other from above downwards, each joining a light(*r 
transverse aiitcduunenil mark so as to make a 7 on either side. 
8id(*s of thorax Ught(*r bronze*. 

Abdomen, almost black, first segment gnec nisb yelhnv ; sid<‘s of 
second segment, a very fine doi-sal longitudinal iin<‘ on ila* se<*ond 
segment, and the auricles yellow. Hegnu'iits 1, 2 somewliat 
dilated, 3 to 7 thin cylindrical, 8 to U) dilated and progi’essively 
shorter. 

Appendages black, uj)per pair of about flu* same length as the 
tenth segment, widely diverging from ija^h other, turned up and 
pointed at their ends, each with a small tcmtli on the mai’giu at 
about half its length. Lower pair diverging, rather 6hoi*t>tu’ than 
upp3r jiair, each terminating in a laterally diiected point. 

A male and a female were taken at Kwala Aring. The female* 
had only very roc^ently escajxjd fma the lai'va and is too much 
withered to describe. 

There seems no doubt that this is a true Gomphas belonging 
to Type A of Selys (Mon. Gomph. p. 376). The oociiiTcnce of a 
member of this gi'oup in such a locality is remarkable. 

ONYcnoGOMPirus obometricus nigrescens, var. n. 

One 2 iPGm Kwala Aring, Kolantan. 

Closely allied to 0. geormtricus de Haan. 

Head, prothojax, and thomx as in 0. geomedricus. 

Posterior surfac‘.e of fii'st pair of femurs yellow. 

Abdomen black, marked with yellow as follows : — a dorsal l>ajnd 
on the first and second segments, decreasing in size from before 
backwards, the sides of these segments are yellow. The auricles 

• Tbi^. feature in not nIiowu in tin* figure. 
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are scarcely visible. Beginents 3-7 have an incomplete basal 
oriiiige ring, CKJcupying in segment 3 about oim-foiirth of the 
segment, in 4 6 not more than one-sixth, and in 7 not more than 
two- fifths of the segment. Remaining thre(j segments bhu'k, 
decreasing successively in size; anal apixiidages pointed, larger 
than the tenth segment, yellow*. 

Differs from tlie typical I race in the smalhu* extent of the yellowr 
marks on the abdomen. The yellow lozenge shaped dorsjil Sf>ot 
on segment 3 is present, that on 4 is scaivi'ly visibh*. The givat 
length of the first two cells between the six-toi's of tlu* arcuhis is 
remarkable, 'fhe cross nervule enclosing the third ceil is beyond 
the level of origin of the ])rincipal s(x*tor. 

L%don Lin DEXIA. 

CIoMPlIIDIA TERAKENSIS, sj). 11 . (Plate figs. 1, 2.) 

Total length 

Length of abdomen (without a])- 

pendages) 

llreadth of head 

Length of hind wing 

„ „ fore wdug 

„ ,, pterostigrna 

Brea.dth of hind wing 

Lcuigth of upi>t‘r anal appendage... 

Colour black with saffron ydlow markings ; wings liyaline, 
reticulation black. 

Fore whig. 22 23 untenodal^, 17 18 postnodals. Internal 
triangle dieided into three cells ; discoidal triangle into four. 
Membraimle small, dark brown, Pterostigrna long, black. 

Hind u'htg. 15 16 anteiunlals, 20 21 postnodals. Internal 
triangle divided into thive cells ; discoitlal triangle into four. 

1/erid. Labium, mandible.s, and labiaiin black ; gcna black, with 
II dull yellow spot. Rhiuarium saflVon -yellow ; uasus black, with 
a Hjiffron yellow spc»», on either side. Anterior surfime of frons 
bhmk, horizontal surface yellow. Vertex and occiput black. 
The vertex has t/Wo conical projections, one on cither side us in 
6'. T-niyrtim^ but not so largo relatively. Proth^yrux bhtck. 

T’Aorarc black, with tlie following saffron -yellow’ marks : — In front 
dorsally a semiciix-le broken by the mid-domd cariiia. Fnim thti 
outer ends of the semicircde, but sepirated wdd(‘ly from them, a. 
short brotul band runs on either side to tlu* ante-alar sinus, 
inclining towards the middle linos. Behind these on eitlu^r side 
is a small spot, just below the sinus and immeiliately in front of 
the fiist pail* of wings. Lateiiilly are tw’o large bands widely 
separated. The first pair run oblujucJy forwanl from below the 
fii-st pair of wings ; the second pair are luther suuiller, and run 
obliquely forwaixl from below the second |)air of wdngs : neither 
{lair reaches the ventiul suiface* 

Doi*sally between the wings there are brow’n marks .ami a 
Piior. ZfH)L. Soc, --1902, Yol, 1. No. Yl, 6 
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citron- yellow spot between the first pair of wings, Vcmtinl 
surfaces and legs rii li black. Tlu* b'gs are robust, I'atbei* short ; 
hinderiuost pair of femurs with stout spines. 

Abdomen somewhat dilated at its Iwise, tli(*n segimaits 3 to 6 
long and cylindrical, segments 7 to 9 cjompressed laterally, 10 very 
short, lllack, with y(‘lIowish marks ns follows:— on segment 2 a 
lateral spot, the aindcles, and a very small doi's.al lozenge-shaped 
mark. iSegment 3 has a tince of .a yellow sjiot on either si<le and 
a very fine mitl-doi‘sal line. The basal third of segment 7 witli a 
large dors:il mark. Anal appendages black, resembling those of 
6'. T-tiUjrnm very closely. 

(Joloiation gem*rally remarkably similai* to that of a sptH*im(‘n 
mark<‘il Maerofjoinjihns qnadraiuft in tlie liritisli Museum. 

A singh‘ male fiom forests at the foot of (lunong Inas. This 
fine s])ecies diflias from other members of tlie genus (romphidia 
in having its wings of c^^pial length with the abdomen. It 
.M))f>f‘ars, moreover, to be the larg<^t km»wn inemVxT of the 
Linde nia. The intenml nervulo of the pterost igm.M cari 
hardly )>e .said to be prolonged, but this cluinieter is scarcely of 
suffici( nt importance to justify the removal t-f this sjiecies from 
the genus (hnnphidia. Tin* form of the anal apjxmdages and tlu‘ 
absence of any leaf-like dilatation of the sid(«s of segments 7 or 
8, as well as the sliape of the vertex, indicate that it must be 
referred to this genus, of which it may form a new section. 


L(*gion (lOMPiioinns. 

BiEnoLDjrs gkaxdis Kriiger. (Plate Yl. figs. 3, 3a, 4.) 
Sieholdms grandis^ Kriiger, Htett. ent. Zeit. 1898, p. 311, 

I refer to Kriiger’s s[Kx*ies a fine miile, which agrees in size, 
wing-cliaracters, and coloration fairly closely with the females 
descrilxxl by him from Humatra. 


Tob\l 

83 

mm. 

Length of abdomen (without ap- 
pendages) 

59 


Length of appendages (npper j«iir). 

2 

>> 

Fore wing, length 

55 


„ breadth 

12 


Hind wing, length 

52 

>> 

„ breadth 

15 


Pterostigma 

5* 

r* !! 

Femur of last pair of logs 

20 

■*> 

J ibia ,, „ 

14 


Breadth of head 

11 

»» 


Anienodal cells of fore wing 22 -23, postiiodal 18-19 ; of hind 
wing 16-17 and 17 respectively. Pterostigma lies over six cells. 
Basal subcostal nerve present in all wings. Triangles of all four 
wings with one cross nervure. The middle thirds of all thewings 
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have, wIk^u looked at ohlKjuely, a voiy faint wlutish ‘‘binoky” 
nj)pear;tn(M\ 

Hmd small, black save for a yellow Iraiisverhe hand on the 
MVoiis’ befon* (lie (yes, stripping abruptly at its anterior edge. 
Eyes distant. Occiput with the two convexities at its hinder 
margin more pronounced than in S. jajHmlcus, 

Proihorax bla(‘k ; at its hinder niaigin a transvei-se yellow 
band tap(‘ring laterally. In fiont of this is a yellow spot. 

Th«^ colouring of the thfn'ax is just as describerl by Kj liger for 
the female. On the up])erside a yellow band runs from the Iront 
margin u[) to llie yellow marking in between tlui wings; tins 
band is t wieeas broad in front end as it is at its Iiindei* end. On 
eitlier sid<* are two fairly broad yellow' yblirjue baiuls. 

(tbd<ni)('n is ringed wit b black ami yello\v ; tlu* first segimait 
is yellow' with a. Idaek mark on eitlier sirk*. Tlnse black marks 
are eontinn(‘d on to the second segment, in whitdi tliey lun a 
little ()bli(jut‘ly up to the dorsid surface, meeting at the himkr 
end of tb(‘ ^.egment ; a line black ring runs round its postcj aa* 
nairgin. Thissegmeiit is black lielow, and tlie auricles are tij^vcMl 
w'ith black continuous with tlm lateral stripes. The yellow ring 
of segments 3 8 oceujiies the followdng })orlu)n of each segiiunt : 
the front tw’o-fiflhs of 3, the front one-third of 4. 5, one-fourtli 
of 0, 7, two Hfths of 8 ; 9 and 10 ar(‘ entirely black. Tliere is a 
very line, mid-dorsal black line in 3; this is presdit, iiuTtosing 
in breadth as one passes back from 4 7, but absent in 8, Tlu* 
appendages of the tenth segment agr(*c \erv el(»sely witli tliosc 
figured hy de Solvs bu* S, japonic ms (Helys, Mon. Ckimpli. pb xiii. 
lig. 3 The upp»‘r jnur are rather shorter than the lentil 
segment, slightly eiliat(*<l ('xeept at their end. which is J'haiply 
jK)inied am^ curvtMl upwards; they carry two ti'cth on tlulr lowia* 
side, oii(‘ a,t about a tiiir<l of tludr lengtli ratlua- blunt, directed 
dnw'nwar<ls and a little outwanls, the oilier at tlu* eiul of il*e 
second third, sbarpm- and curved backwards. T’be lower ])air 
about half the ItMigtli of the upper pair, thick and blunt. 

The femurs of ea<*h h*g have a nuudHr of short prickly spiius 
on tlu'ir outer lat< lal i’aee ; the himler pair have a. fevv dedicate 
hairs on their u[»per surface. All have short tooth-like spines in 
regnhu' rows along their lower sides. 

A single specimen ( ) was canglit at the foot of Ounong Inns 
(about 1000 feet above sea-level) near a Miiall jungle jiool, in 
January 1900. 


Family OALOPTEll VGl 1 ).E. 

Subfamily C A i. o r T E n y n i x .r. 

The following is a list of the Calopterygines mentit ne«l in 
Kirby s Catalogue or olsewluu’e as known to ociau* in tlu Malay 
Peninsula up to 1800.-- 

Xf^nrohitals chinemsls Linn. 

Vcistfdis llag(*n. 

0 * 
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Euplicea impar Selys. 

„ ochrcicea Selys. 

Dysphcea Umhata Selys. 

Devadetta argip'oides Selys. 

Rhinocyjtha femslrtlla Selys. 

„ hiforaia Selys. 

„ peiiolaia Selys. 

Microincrm aurantiaciis Selys. 

„ utigniaiizam Selys. 

„ hyalin t is Selys. 

Since tlnit <bito Dohrn has added the following to the list : — 

Mia'omei^m lineat'os Selys. 

, , 8 i(j nat 1(8 K i‘i i ger . 

Our collection contains exaniples of the sjK'cic's enumei*attH\ 
below : — 

^Echo modcsta $ , sj). ii. 

^Climacohasis luyens cT, sp. n. 

Xeurobasis chinensis iS 5? . 

Vestal is am ana d $ ♦ 

Eapluva imjmr S « 

„ ochracea d $ • 

Dyspha^a Umhata d • 

Jihinocyphafaiestirlla d ? • 

„ bi/arata d ? * 

* „ inas d ? , t'P- in 

* karschi d • 

^ Mid'oinei'us affinis d 2 > m 

[Species marked * are new to the l^*ninsulll.] 

Legion CAnorTERYX. 

Erno MODESTA, sp. n. (Plate V. fig. 6.) 

1 5 > I^wala Aring. 

Abdonjen, length 41 iiuii. Hind wing, length 37*5 mm. 

AVc nmig with 33-30 ante^pdals, circ*. 45 j ostnodals: liiml wing, 
32 antenodals and circ. 40 f)ostnodalR. Ba.sal area with 9 10 (‘i^oas 
nerves in fore wdng, 8- 9 in hind wing. Quadrilatenil wdth 9-10 
cross ner.v’es in fore wing, 7 in hind wring. 

Head, Mouth-parts black ; antennae black, smmd joint long 
and thick, third joint longer hut much thinner. Rhinarium 
black, nasus bright metallic green, rest of the lu^ad xory dark 
))ronze" green, 

Prothorax dark bronze-gi*een. Tliorax the same colour, nither 
brighter at the sides ; undei-parts brown ; legs of the same 
cx)lour, but the femurs have some irregular black marks on their 
upper sides ; hairs very long and numerous. 

Winp hyaline, with a faint biwnish tinge at their outer 
extremities, Pterostigma rather longer than brottd, pjtle bi-own, 
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lying over 4 6 ct*11s. Behind the pterostigma are first two roA\vS 
of cells, then, after about five cells, only one row. 

Abdomen dark brown, with a green iridescence in some lights 
on the first throe ami la,st three segments. Tenth segment very 
sijort, not half as long ns the ninth, ninth longer tlian the eightli. 
Appendages shorter than the tenth, black, conical, and sharply 
pointed. 

This species differs from E. uniformie »S(‘lys (i « A, tricolor 
KriigcT) in having a smaller number of postnodal cells (it jx)s- 
sesses 45 as .against 60 -65), in its mthcT smaller siz(', and in 
f he, colouring of the wings, which are <le.scribed by Kruger as 
b(‘ing in the female yellow all over, i‘specially at the base and 
anterior margin, whereas in K, modesia the base of the wdngs is 
j)erfoctly transparent (Kriiger, Stett. eiit. Zeit. 1893, p. 72 ; Belys, 
Bull. Ac. B(*lg. (2) xlvii. p. 357, id. Ann. 8oc^. Ent. Bt‘lg.). 

There is a female in the British Mustuiin from Mr. Ri<lley, 
colh'cte<l in Penang, belonging to this species. It lias 37 antO' 
nodals and 48 postnodals in the fore wings. Its abdomen is of a 
ilull dark red-brown colour. 

(5jmac'o«asis, gen. nov. 

Ba.sal area of ^^'ing.s reticulated. Ptero.stigma long ; qua<lri- 
lateral long, rectangular; anadus bent, sectors starting at the 
sjime point just below its middle. Principal and Mibiiodal s<‘etors 
rise jit jibout the sjune level from the reticailum, lK‘tween the 
upper stM'tor of the arcidus and the me<lian nerve. 

The nervule closing the low'cr basiil cell runs from tlu‘ lower 
sector of the arculus straight down to the lower e-\tremity of the 
lower basal cell. 

CiJMAConAsis LUGENS, sp. 11. (Plate VI. fig. 5.) 

(Last three segments of the abdomen missing.) 

Length of abdomen (segments 1-7) 42 mm. L(*ngth of hind 
wdng 47 mm. Breadth f)f hind wdng 10 mm. 

Fore wing with 37 antenotlals, 45 postno<lal nerves. Ptero- 
stigrna covering 8* 9 cells, alxmt 2*5 mm. in length, very black. 
Bfusal area with 8 cross nerves. 

Hmd wing, 34 antenodals, 37 postnodals. Pterostigma ns in 
fore wing, basjil are^i ivith 8 cixiss nerves. 

Head. Lower lip, base of the mandibles, and iip[>er lip black. 
Between the eyes, running forivaixl as far as the epistome, ivS a 
remarkable square milky-white jiatch of considemble size, taking 
up in fjict the grejiter pirt of the vertex. Along its hinder margin 
it is notched in the middle by the anterior ocellus, w^hich is sur- 
rounded by a very small black ring wdiich is continuous with a 
rectangular black patcdi, in which lie the two jiosterior ocelli; tlie 
rest of the head is of a very dark bi-ojize-green colour. 

Proiliorax dark green, almost black. 

Thorm;, Dark metallic gi*een above, with all the sutuivs and 
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the intern lar spacr*. bbu^k; imtler .surface and lepjs sooty black 
with lonj:^ liairs. Wings hyaline. Legs brownish black, with 
very long hairs. 

Abdomen (first 7 segments only) dull brown i.sh black. 

Tlvere can he, 1 think, no doulit that this sja^cies ha« as its 
ni'arest known ally Arclun-cnra, I b(‘li**ve, liowever, tlie djflerenccs 
bt‘twt*en them are of gcaieric rank, th(> chief of these being the 
much smalh*r number of accessory iKa-vures running to the hinder 
margin of the wings, the mode of origin of the princijial and sub- 
nod.al sectors, and tin* clinnictcu* of the n(*rve running to tlu) lower 
basal cell. 

1'1h‘ only s}»eciinen tak<m has unfortunately been ratlier l>adly 
knocked about and has lost the la.sl segments of theabdotnen. 3t 
was caught in ScptcanbtT in jungle at Kw^ala Aring. Jtjs habits 
\v(*ie similar to those of VesUdis aimma^ for which at fii*st J mis- 
look it. 

KtKM-st(T. in discussing the allinities of the genns }fafrtuioideH^ 
luis proposed the following anangement of the genera belonging 
to tin* legion Caloptcnjx (Foerster, Ann. 8oc. Ent. Helg. p. t>6, 

]8in)): - 


b.'iMl.ii 'imcc* frt'c 


No ptciovtij^nja 


Vhnrm. 

Ti 


IMcrostipiin ricKiiil 


f runuti. 


J Sayho, 
j Mnaun. 


UasilHr wUb nvjs'i 

iiorvulf*'. 


No ptorosfif^inn 


JS euroha ttie. 


l»terostipii;i prtM’iit 


( Eeho. 

C Architieurti. 


Mafroua 
JMo(r(ntof,ien. 
At urnhaain. 


If this grouping be accepted, and it is veiy convenient, the last 
division may now stand as follows : — 

f Slant rlioiiihoidal pterostipma, Echo. 

PtorostiRmu ,.ro.ent.^ at loa.t t hrco < 

L timt'b long ttb broad. i C/imacoba&it;. 

Neuuobasis niiNEXsis (Linn.). 

Senrolums chim7ms, Kirby, Cat. Odonata, p. 102; Sely.s, 
Odon. de Sumatra, Ann. Mus. Genova (2) vii. p, 189 ; S<dvs,Odon. 
de Jiirmani^S loc. cit. (2) x. 1890- ], p. 487 ; Selys, yearoffoms 
chinf usk et se^s races locales, Ann. Sac, Ent. lielg. 1896 ; Karstdi 
Ent. Nachr. xvii. no. 16, p. 243. ^ 

Five males, three females, from the Aring River in Kelantan. 

This speciics appears to tmvel further down the rivci’s than any 
other CaJgpterygine, at letist so far #U3 iny obseiwations wont, it 
is veiy widely spmid in »Tioj>ical Asia, 
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Vestaj.is am(E.s^a 

Vesialis anmndy Out. Odoiiata, p. 103; Karscli, Ent. 

Nachr. xvii, 1891, no. 10, p. 242; Kriiger, Hteti. ent. Zeit. 1898, 
p. 75. 

Several males and females from Kwala Aririg and from the 
foot of (lUiaaig Inas. 

This species occurs also in Borneo, Java, and Sumatra. 

-Two females from Kwala Aring dilfer latla*!' jtiarkodly 
from tlu^ rest of our s])e(Mmens. Thti general colour of the body 
is <lark bronz(‘“gro(*u lather than emerald-green of the other 
speciiiK'US. Further, tlie wings have a <listinct browmish tinge. 
Jn respect to tlie markings on the head, the yellow' is jirighter 
than in tlie otlu‘r s[)6*cimen. One male shows a tendency to have 
tlui wings ting(‘d and is also of a more bronze-green shade than 
tlu‘ otlier mah*s. Th(‘.se three specimens are piTliaps much more 
adult than tli(3 oth(‘r8. 

Legion Kuril A'.A. 

(hums Euptkea Ilamh. 

E^phivn Kami). Ins. Xevr. p. 228 (1842) ; Selys, Syn. Cat., Bull. 
Ac. Jh‘lg. 1833. p. 30; id. Moii. Cal., l.c. 1854, p. lt>7. 

PseudopJnra Kirhy, (!at. Odonata, p. 109. 

Enpluva Selys, Ann. 8oe. Ent. J^elg. p. 338 (1891). 

Ei;pn.EA iMPAii Selys. 

Psf*H(lophc^a uapa)% Kirhy, Cat. Odonata, p. 100. 

Four malt s from the Aring lliver above Kw’ala Aring, 

This species ditlers greatly from tlu' following, not iiHTtdy in 
the colouring of the wing but also in the wings being much 
broader proportionately and with veiy I’onnded tij^is. 

Eupiiasa ochraoea Selys. 

Pseudophua ochracea^ Kirby, Cat. Oilonata, p. 109. 

Eiiphmi ochracea, Ann. kins. Genova, (2) x. p. 489. 

Four cf , one J two males from the Aring River in Kelantan, 
the otlier three individuals from the Selaina River at the foot of 
Gunong Jiias. 

The male is a very beautiful inswt, and when alive his wings 
seem to be almost ciimson in colour as lie hovel's o\ or the surfai*e 
of the streiim. The w ings of the female sjHxdmen have hardly a 
trace of yellow tinge {cf. Selys, loc. cfL), and the pterostigma is 
brown, those of the wings of the male being rich velvety black. 
The rich red markings of the thomx of the iimle are dull brown 
in the f mnale, and the whole body is iluller. 

Length of abdomen without c? . $ • 

appendages 36 mm. 30 mm. 

Length of liind wing 29 ,, 29 ,, 

„ „ foi'e wing 31 „ 30*5 ,, 

Known also fi*om Burmah and Ikameo, 
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DvsrUiEA LiMBATA Selys. 

Dynpha^a limhata., Kirby, Cat. Odoimbi, p. 110, 

Sevon maU‘s from the Aring River some way above Kwala 
Ariiig. Known also from liorneo. 

Tliin 8jK‘cieH is regai tled by 8elys as a kx^al i*»ice of 7), dimidiaia 
Selys, described from Borneo. In all my S|)ecimen8 the black 
mark at tlie base of the fore wing extends just beyond the level 
of the nodus and its margin is stmight, at right angleu to the 
anterior margin of the wing. On the hinder wing the blnok 
Iwiwd iiiai'k reaches halfway between the iuhIus ami pteit>stigina 
and its outer margin slopes inivards a little. 

Belys has remarked on the st^arcity of the females of this group 
(Bull, Ac. Belg. (2) xxxv. p. 487). From my own exj>erieiice 1 
am sure that thi.s scarcity in collections is not due to their being 
overlooke<l by collectors. J can safely siiy tliat J never sjiw a 
female <if thi.s species or of Eiiplixva ivtjpar^ 's^hilst the males were 
at times abundant. 

Legion Libellaoo. 

Riiinocypua fenebtrella llaiiib. 

lihhiocypha fenestrella^ Kirby, Cat. Odonata, j». 113; 8<*lyK, 
Ann. Mu«. Genov. (2) p. 491 (1891). 

This species, which is clo.sely allied to N. (pfad'nmffntJatn of 
India and E, npurla of the K}ia.sia llilts, inngis fnun Burmah as 
far fiouth as Penang. It is fairly common on the Kelantan River, 
and Mr. Evans took some sjiecimens in Patjilung. Tliere an» two 
Fi>ecimen8 in the British Museum from Province M'tdlesley, taken 
hy Mr. Ridley, 

Rijinocypha bifokata Selys. 

Ehinocypha hifoi'aia, Kirby, Cat. CKlonata, p. 113. 

This RjKHties occurs ratlier more abundantly than the last on 
tlie Kelantan River. 1 also found it fairly common near the 
foot of Gunong I mis. 

RinNoCYPHA inas, sp. n. (Plate VI, fig. 6,) 

l.iength of alKlomeii d 19 mm. Length of hind wing d 23 mm. 
Lengt,h of abdomen $ 18 mm. Length of hind wing J 24 mm. 

d . Black. Head with five yellow s|)ots, two in front on either 
Bide of the ocelli, throe in a transverse row kdiind tht«e, the 
me<Han spot transversely elongated. 

Prothorax wdth two small anterior and two larger lateral blue 
marks. Posterior lobe ororige with black mai’gin. 

Thorax with a short blue mesothomcic triangle rose-colour, 
on either side of this lies a blue triajigular humeral mark not 
extending higher than the apex of the mesothoracic triangle. 
Bides of thorax Idue with two black marks on either side, the 
antei-ior running froni below the fii-st imv of wings does not 
extend all the way down to the legs. Tlie second stripe, which is 
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brofwlei' alwvo, runs from lielow tlie hinder pair of wings to l)ehin(i 
the third jMiir of legs. The blue sides are margined postero- 
venti-ally with a blafik line. Lower surface black, with two broad 
blue marks behind tlie legs. 

Ahdomn^ black. Segments 1-9 with triangular blue spots on 
either side, their bases rt*sting on the hinder margin of each 
segment. Those in 2 3 extend the whole length of their seg- 
ments, that in 4 for half the length of that segment, the rest are 
small. 

A'iial appendmjeR bliu*k, T.iC'gs black. The two hinder pairs of 
femurs and tibias are white on their inner surface. 

Wings tinged with yellow, Idackish in the costal area from the 
fifth }>ostnodal cross nerve; from aljout three- fiftlis the distance 
bf*twef*n tlie mxliis and the black pterostigma the apical portion 
of tlie fore w ing is jmrplish brow*n to the tip, except along ite low^er 
margin, where it is dusky giey shot with iridescent grt’en. The 
purple mark comimmces suddenly and its inner margin slopes 
outwai’ds from in front. 

The outer half of the lower wing is also marked with bi*owTiLsh 
purple, the extreme ajiex and the jDosterior margin excepted, thc^se 
are greyish brown. The inner boixler of the pni*i>le mark is 
Ktniight, aiul the mark is crossed by two rows of iridescent 
hyaline spots. The inm*r row consists of three spots. Tlie up[)er 
of these, consisting of one row of cells, lies above the ncxlal sector; 
the 8(H'on(l, consisting first of one and later of two rows, lies lietween 
the subiKxial an<l median sector; and the third, alxive the upper 
s(»ctor of the triangle, consists of a single low of cells. The tipfier 
s|x>t is neaiost to the base of the wdngs, the lowest is furthest 
from the base. 

The fivsi row lies at a level of alx)ut half of the distance 
betw'sen the iKxlua and pterostigma. The second row consists 
also of three sjxits. The up{>er is the largest and its distal end 
just overlaps the pterostigma. It consists of two, followred by 
three or four rows of cells, and is placed in series with the upjxT 
spot of the first row*. The lewdest s}K)t of the outer series is placet! 
serially w ith the middle sjxit of the inner series, whilst the middle 
sjx>t of the outer series, consisting of a single row of cells, lies 
between the two others. 

There is also a hyaline sjx)t just at the middle of the hind wing 
(!()n.sisting of a single low of cells, this impinges on the inner 
margin of the brown spot. 

$ . Head as in the male, with the following additional marks 
yellow four six>ts on the dorsal surface of the ‘ snout ’ and the 
swond joint of the a.ntenn», the upper half of the epistome. 
The genap are nmrkcid with greenish blue in the male and yellow^ 
in tlie female. Prothorax black, wdth la, tend yellow and a fine 
mid-domil yellow' spot. 

Thorax black, mesotboraeie carina orange ; a fine orange line 
running to the base of the first |>air of wings between the carina 
and the humeral suture oil either side, this latter is also yellow; 
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ntuler surfac(‘ yellow, tlu^ yellow extends for a Hlioit way on to 
the sides. Abilommi Idaek, inid-domd carina oninge, a yellow 
spot on either sidc^ of fii*st segment. Segments 2-4 luive on 
ei tiler side a, yellow line followed by a yellow dot. Wings 
hyaline. 

AnUmodals 11 14. 

d'liis speei(‘s is closely allied tn /f. perfm*ataj but <lifl\Ts from 
that, species and its otlier allies in the greater extent of the 
}»ui’ple mark on the fore wings of the male. The marks of 
the hind wing resend)li‘ most clns(‘ly those of whUeheadi Kirby. 

Seven males, four Females, Ounong Inas. 

llHixooYriiA KARsrni Kriiger. Stett. ent. Zeit. 1898, p. 3:1. 

Thre(» males from the Aring lliver near Kw^ala Aring. 


Abdomen, lengrii witliout appimdagt^s 14*15 mm. 

Hind \vnngs 20 


A single row of post costal cells. Fon* wings y«*]lo\visli Jiyaline, 
liind wings with a, hlackish-brown mark eovering their outer 
extremities staiHug about halfway betwe(‘n the ikmIus and ptero- 
stigma, its inner margin convex. No viti*(‘OUs spots on t he wings. 
The abdomen has on its dorsal side a brick rc^l spot on segments 
2-6; that on segment 2 is snmll ami ovjtl, from 3 6 the s[»ots 
are large and rectangular, th(» sidt's of tla^ rectangle .are longer 
tlian the ends. On segment- 7 art‘ two long red lines <li\ided by 
a fine mid-dorsal black line, and on st'gment 8 two very small red 
spots similai'ly divided. In one cas(‘ the s]K>t on segment 6 is 
also divided by a black line. 3’he sidt‘.s of .s(‘gments 1 8 have 
Oiicli a yellow comma -shii]K‘d mark. 

KriigcT points out tliat this specie.s belongs to a. group inter- 
mediate in character h(4w(»en A*. heiProHiifjuia and A*, tincta of 
de 8t;ly.s. Desciribed by Kriigcr from sjKcimeiis from Sumatra. 

Mkjrombrus affinis, sp. n. (Plate VI. fig. 7.) 

Two males, one female, Kwala Aring. 

cT . Head black, rhinarium dark meUil lie blue. A small re<ldisli- 
yellow spot on either side of the ocelli, behind these three othei*s 
of the same colour, viz. a transversely elongated iin*dian «jK)t on 
the top of the occiput and two latent 1 spots. 

Proihorax black, with two small lattu’jil .sjK)ts, two anterior 
dorsal spots, and a single postenor dorsal spot of the same yelhnv 
colour a.s the head-sp(Hs. There is also a fim* yellow line running 
along the dorsal posterior margin, ending laterally in a spot of tlu^ 
fiwirae colour just above the bnae of the fii’st pair of legs. 

Thorax black, a small auteluuueral stripe on either side not 
reaching to the top' of the mesoihorax, and a fine line on the 
upper half of the humeral suture, also y tallow. At the side's are 
two large oblique yellow bars ; the anterior of these is dividend 
into two halves liya black mark projecting into it fmm its hinder 
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niMi-gin. In thf^ uppc^r luilf is a large black spot, and at tlie bottom 
of tJio lower half is a smaller spot also )jla,ek. 

WiiKja liyaliiK*. OiitcT two-sev^eiitlis of fore wings (wbicjh are 
witliout pterostigma) opnpie dark brown. Five aute*n<idals (six 
in one cast'). T^ower wings with a slight brow^nish opacity at the 
margin. Postnodals 11-13, 

Length of hind wing 17 mm. 

Ahdompii })lack, with the following yellow marks: — On seg- 
im nts 2 () a dorsal s[>ot divided loiigitinlinally into two by the 
mid-dorsal black earina. On segments 4 5 these marks have an 
ant(‘rior lat(‘rnl prolongation, giving them the appearance of two 
fignr(‘ 7's lying back to back ; in segment 6 the lower lind) of 
the 7, so to sj)eak, has disiippoarcid, leaving merely tAvo anterior 
marginal liin‘s. A large lateral sj)ot on segment 1. On either 
sid(* of segimaits 2 3 are tw'o .spots in the form of a !, the Lla.sli’ 
ladiig anterior. On 4 5 only the ‘da.sh^ is present and is very 
small on 5. Anal appendage.s black, iipptT pair tw’o-thinls limgth 
of tlie thh s(‘gm(‘nt. 

V . Ifrad as in tb(‘ male, with black less velvidy, vidlow marks 
ligldt'i*, and the following additional yellow' markings: - lla.sa) 
parts (.>f lower lij) imd of labrum, epistome wdth a yellow spot on 
eitber sitle. Frons wdtb four spots arranged in tlu' form of a 
square, tlu' anterior pair largiT than the posterior. Cnaial region 
yi'llow*. 

Prolhontj' and th(mt.r as in the male, but the thorax lias a 
m(‘dian doi^al yellow stripe*. Abdomen dull black, witli a line 
Tni<l-ilors{il yellow isli line on each s(‘gment, not continnons at the 
margins from segments 2 9. In 9 it- occupies only the po.st(*rior 
half of tlu* s(‘gment. He'gments 19 each wdtli a con.sjacuons 
lateral yellow maik running nearly the whole length of the seg- 
ment, narrow'est at the middle except in 9, where it is reductnl 
to a spot at the hind end of the seginejit, wdiich is larger than 
the eighth, as large as the seventh. Tenth very small. Length 
of abdomen 13 mm. 

hyalim*, pterosiigmiita pile brown, Ltngih of hind 
wing 19 mm. 

I lifters from M, semiopaens in having the, apex of the hinder 
wing opa(pu*, in the po.ssession of markings on the head, and in 
tlie spots on segimmt t> of the abdomen. The brown mark of the 
front wings is also nitber less extensive, 5| mm. ; d in Af. semi- 
opaens. From J/. 'mart bur Kaixdi it diffei’s in having only 
three yellow' sj>ois at the back of the bead, in t-h(* markings at tlie 
sides of the tbonix, ami in having the tloixil abdominal markings 
broader in front ; also in tlie rather smaller number of ante- 
nodal iHTvt s on the fore wing. 
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Descrijytion of a new Species of the Genus Lestes. 

Lestes ridleyi, sp. n. 

c? . Length of abdomen (without apjwnda^ea) 48 mm., of hind 
win^ .SI min., pterostigma 2*75 to 3 mm. 

General colour dull bixinze-green. Wiiigs hyaline, iridwcent, 
slightly tinged with brown at the tip. Two supplemenia ry 
sectors betwei'ii the siibuodal and median sect^or, 18-19 jxwt- 
nodals. The nodal sector begins in the seventh cell aft<*r the 
no<his in the fore wdngs, ami in the sixth in the hind wings, 
lieticulation and pterostigma black. 

Head. Jjower lip dull yellowish browm, npjper lip brown, rest of 
the iipfier part of the head bronze-coloured. 

Vroihmax. <lull brown, with a small bronze tninsverse mark 
along its jiosterior margin, wdiich is not indentcxl. 

Thorax. Upjier sni'face dark biT)nze-gi'et>n, wdth an obscure 
piler line following the humeral suture. Siiles and lower sui*fa(‘e 
yellowish brown. 

Abdomen. First segment yellowish browm. The segments 2 7 
have a roughened dorsal surface, which is bi’own-green with a 
fine yellowish-green basal ring ; ventral surface bluish gi’een, the 
bronze extends laterally ; segments 8 10 smooth, bluish, pruinose. 
Anal appendages lost, but, if I rememb(*r rightly, tluse were also 
of a bluish colour. 

The male w^as taken in the sjime lociility as the spe<’imen of 
Pericnemis^ at the foot of Gunong Inas. There is stat>ed to be 
a female belonging b) the same si)ecdes, which I have not ex- 
amined, in the British Museum collection, taken by Mr. Ridley 
in Singe iK)i-e. 

L. ridlepi is clasely allied to L. mdentfdis Hagen, fixmi Oylon, 
and L. ttdeana Kriiger, from Sumatra. Tt is sufficiently distin- 
guished from both by iis size, being interiiKKliate in this res|H*ct. 


EXPLANATION OF THE PLATES. 
Platb V. 

Fifi:. 1. Keurocena id 0 , ? , p. 72. 

2. Onjfciu^tktmU testacea , p. 75. 

3. TetratJumu pulchrn ^,p. 71. 

4. Idirmyx d^hmi 9 , P* 78. 

6. OomphuB coHSobrinuM ^ , p. 80. 

6. Echo modcBta 9 1 P> 84. 


PI.A.TB VI. 

Fiff. 1. Gomphidia prraJcemU ^ , p. 81. 

2. TCnd of aMonieii of ditto. 

8. Sieboldiufi ffmudit (f , p. 82. 

8 a. End of atidomen of ditto. 

4. Hide view of tliomx of ditto (X IJ)! 

5. CHmecoha»u luffena, fore wing, p. 85. 
6f Bhinocj^pha inat p. 88. 

■ 7. Micromerus ajjdnit ^ ( X P- Ofl* 
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3. List of a small Collection of Orthopterous Insects formed 
by Sir Harry Johnston in British East Africa and 
Uganda in 1899 and 1900, with Descriptions of Five 
new Species. By W. F. Kirby, F.L.S., F.E.S., Assistant 
in the Zoological De])artinent, British Museum (Natural 
History), South Kensington. 

[Received NoveinW 28, 1901.] 

The total number of 6[)ecie8 of Orthofiterous Inswts repre- 
sented in tlie collection is 27, of which 23 are enumerated in 
tile present paper, four species, probably new, remaining over for 
future consideration. 

B L A T T I D iE. 

Blattix-e. 

Dbropeltis. 

Deropeliia Burrn. Handb. Ent. ii. p. 486 (1838). 

1. Deropeltis melaxophila. 

/sc?inoptera melanophila Walk. Cat. Blatt., hSuppl. p. 146 (1869). 

One male, from Baringo, 4000 feet, Dec. 20, 1899. 

This species wiis describe<l by Walker from Zanzibar, Tliere 
aie also s])ecimen8 in the Natiii*jd History Museum from 
Samburu, British East Africa, fi'om Mr. C. S. lietton’s eollei'tion, 
and from Mombasa and Matlagascair. This species diffei’s from 
J). enjthroceph<ila Fabr. by the black hejul, with only a streak 
within the anteume, and the lower mouth-pai'ts red. 

PoLYPUAGlNAi. 

Poly PH AO A. 

Volyphaga BruUii, Hist. Nat. Ins. ix. p. 57 (18.35). 

IleUrogamia Bunn. Handb. Ent. ii. p. 488 (1838). 

2. POLYPHAGA ^GYPTlACA. 

Blaita fegt/ptiaca Linn. Syst. Nat. (ed. x.) p. 424. n. 2 (1758). 

One female specimen, Baringo, 4000 feet, Dec. 20, 1899. 

Widely distributed in Africa and Southern Eui'ojie. 

M A N T I D 
Maxtin.«, 

Texodkra. 

Tenodera Burm. Handb. Ent. ii. p. 534 (1838). 

3. Texodera capitata. 

Tenodera capitata Sauss. Mitth. Sirhweiz. ent. Ges. iii n 69 
(1869) ; M^m. Bw, Gen^vo, xxi. p. 293 (1871). 
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Mount Kuwonzori ; a lai'ge specunon inotvsuri ug inches in 

expjinse. 

This sj>ecies inhabits E."ust and Central Africa, anil the Congo 
district. 

VATIX.Ifi. 

Pupa. 

Popa Stal, (Efv. Vet.-Aka l, Forh. xiii. p. 109 (1850). 

4. Popa ttndata. 

Mantis undata Fabr. Eiit. Syst. ii. p. 19 (1793). 

Mount Elgon ; one specimen. 

A well-known s|>oc*ies in South Afric.a and Madagascar, 

A c II E T I D .E. 

Ci;rtilliv.e. 

Cl RTJLLA. 

G)'pllotaJj»a Latr. Hist. Xut. Crust. Ins. .\ii, p. 121 (1804), nnni. 
sppc. 

CnrtilUi Oken, Lclirb. Nut. iii. p. 445 (1815). 

5. CniTTLLA AFRICAXA. 

GrifUoialpa afneana Bwiuv'. Ins. Afr. Amor. p. 229, pi. 2. f. 0 
(1805). 

Two specimens, 4000 feet, IWingo, Dec*. 20, 1899. 

A widely-distiibuted Afritsin and Eiwi-lndian spcH'iis. 

Aciietinj?:. 

Ac beta. 

Crpllus {Acheto^ Linn. Syst. Xat. (ed. x.) i. p. 128 (1758). 
Acheta La-ich, E linh, Encycl. ix. p. 119 (1815). 

6. Acheta bimacijlata. 

Ginfllus bimaculatus Do Geer, Mdjin. Ins. iii. j). 338, pi. 43. f. 1 
(1773). 

Achsia capensis Fabr. Syst. Ent. p. 281. n. 0 (1775), 

Four specimens, Entebbe, Oct. 1900. 

A corumon species throughout a grwit pirt of Soutlu^rn Europe 
and Asia, and throughout all Africa,. 

P H a s c. o X u R I 0 M, 

Mecopodix.*:. 

Axcedopoda. 

A ncp-dopoda K arsch, Berl. ent. Zoitschr. xxxvi. pp. 333, 340 (1801). 

7. Axa<:Dopoi)A latipexxis. 

Afecopfda laiipipiniis Bnrin. ILindh. Ent. ii. p. 080. n. 2 (1838). 
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Two specimens taken between Lake Victoria and LakeTaugan- 
yika. 

A common species in }>otb East and We^t Afiica. 

Hetrodina;. 

Enyaliopsis. 

E nynUopsin TCarsch, Jlerl. ent. Zeitscbr. xxxi. p. (K) (1887). 

8 . EnYALIOPSIS I'KTERSII. 

Hf.tnMlofi Sclianm, Ber. Almd. Berl. 185,*^, p. 777 ; P(‘t(‘rs’s 
Hriso M ossa mb., Zool. v. p 119, pi. vii. 1*. 7 (1802). 

Tlir(‘(' specimens, from Moimt.s Elgon and Kuwenzori. 

A common specii‘.'> IbrougJiout Ea.st Africa. 


li O C U S T I D M. 

Tryxalina:. 

Acrida. 

{Ao'Uhi) liiiiii. Sy.st. Nat. (od. x.) i. p. 427 (1758). 

9. AcUIDA ACl'MINATA. 

Acrida aciuninata Stfd, Hoc. Orth. p. 97 (1873). 

Baringo, 4000 feet, Dec. 20, 1899. 

Desciibetl from Caliraria.” Three old specimens in the 
Natural llistoiy Mnseuiu are from the ** Cape of Cood Hope.” 

PnLax)BA. 

rhhroha 8t31, Eugenie s Ilesa, p. 340 (18()2). 

10. PuLaCOBA UUFESCENS, sp. 11 . 

Male, ijong. cor]). 14 mm.; long. tegm. 9 mm. 

Eeiaalr, Ijoiig. cor[). 21 mm.; long. 1t‘gin. 17 mm. 

llufo-testace()U,'> , aiitenme alH»ut 20- jointed, bi‘owu, except 
towards the base, siibensifonn, broadest for about six of the 
tii’st joints of the flagedliim and gi'adually tapei'ing to tlie extre- 
mity; head above with two obsolete reddish lines, marked with 
a few black .specks, diverging behind ami continued still more 
indistinctly on the pronotum. Proiiotum at leaA^t t.wice as long 
fis bniad ; carime pale yelknv, tlie lateral ones edged below with 
a black or reddish line : bead with one or two indistinct reddish 
(or, in the male, blackish) lateml stripes, continued on tlie sides of 
the pronotum ; these sides distinctly scabrous in the female, and 
marked towards the front below the lateral (*arina witli two large 
smooth pits. On the upper sui*fiu*e the hinder lobe of the jiro- 
iiotum is punctured, the rest being nearly smooth; tl»c hind 
sulcus is placed btshind tlie middle, an<l the two front one^ arc 
widely int(‘rrnpted in the inhldle, ami only the second continmvl 
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on the sides. Tegmina hyaline with reddish nervures; hind 
tibiie rather hairy, with eleven ti^eth on the outer edge. 

Four specimens (1 i 2 J , 1 nymph) from Baringo, Dec. 20, 
1899. 

* There are several closely allied s^)ecios from East Africa, of 
which one only (I\ uUenmia Schulthess, nec Brunner) has 
hithei’to been describetl. 


Pnorisa. 

(lowjihocerm {Pnorisa) Ht/11, Eugenie’s Resa, p. 341 (1860), 

11. Pnorisa cAPENSis, 

Stenohitlirns capeusis Walk, Cat. Derm. Salt, B.M. ii. p. 764. 
n. 62 (1870). 

Fifteen speciiiiens. Baringo, De<i. 20, 1901, 

None of these specnmens exactly agree with the uni(|uc type of 
the species, which is, besides, in rather jKK)r condition ; but tht*y 
vary so much among theniselvt‘s that I mnnot (Huisicler them 
distinct. The imiles have in<lefinite hmgitudinal dusky markings 
on the hmd ami thorax (chiefly on the sides) a.s in Walkers type ; 
but the latter has the outer. central area of the femora much 
more completely filled up with blaokish than in any of thci 
Baringo males, which have oidy isolate<l and \ariHble bliu^kisli 
jiatcht^H on that area, the largest towards the extremity. In tlu* 
female there is a bn>ad bhmkish baml running bjwtk wards fivim 
the eye, over the sides of the praiiotum, and a |>oiti(>n of tluj 
tegmina, and more or less <lifitim4r)y fK^rdered above and Indow by 
yellow lines. The central area of the hind femora is filled up 
externally in its upjK?r half with a black stripe, broken into thiw 
paints, and is bordered on the upperside above by two longer aial 
iiaiTower black strijH?s. 

LocrsTiNAS, 

CULCEBOKA. 

ChUrhora Sauss. M<^m. Soc. Geneve, xxviii. (9) pp, 54, 132 
(1884) ; XXX. (1) pp. 18, 19, 33 (1888). 

12. ChLOBBORA THALASaiNA, sp. n. 

Exp. al. 80 mm. ; long. corp. 36 mm. 

Female. Rufo-testaceous ; c^rina of the pronotinii very slight ly 
raised, subobsolete beliind, hinder half set with lai*ge granules, 
and shorter and more rounded behind than in Ifmnhe tenuieornis 
Bchaum. Tegmina with two oblique brown bands, the first at 
one-quarter of the length, and the seciond, much narmwer an<l 
less complete, about the middle, bounding the outer subhyaliiie 
area. Costal aiw spotted with brawn, es|>eciHlly about the 
first brawn band. Beyond the lower extremity of the narrow 
outer band a series of linear blackish marks runs along tlie 
inner margin. Wings greenudi yellow (jK)ssibly bright yellow in 
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perfectly fi’esli specimeiiN) towanls the l)ii.se, folIoM eil hy a brf»a<l, 
curved Idack band as in Gastrimcmjn^ nmrmoraim^ extending to 
the anal angle and nearly touching the hind margin beyond tlie 
curve ; apex of the Aving hyaline. 

One specimen, Mount Ruwenzori. 

Closely allied to C. keUeri Schulth,, from Somali, but the pro- 
notum is broa<ler, less strongly arched anrl (^aiduated, and moi‘e 
rounded behind, and the black band on the hind wings is broadei* 
and more l egular. 

GaSTRIM ARGUS. 

Gastriviargiis Sauss. Mem. Soc. Geneve, xxviii. (9) pp. 109, 
110 (1884) ; XXX. (1) p. 37 (1888), 

13. Gastrimargus marmoratus. 

GrylUts iaivnum'atuSy var. /3, Thunb. Mem. Acad. P^tei'sb. v. 
p. 232 (1815); ix. p. 410, pi. 14. f. 3 (1824). 

Pachyiylm {(Edahm) mannoraius StHl, Rec. Orth, i p. 123 
(1873). 

(Edahm inarmorainH Sauss. Mem. Soc. Gen^jve, xxviii. (9) 
p. 112. n. 2 ( 1884) ; xxx. (1) p. 39, n. 3 (1888). 

One specim<‘n of var. africaua Sauss. (Mem. Soc. Geneve, xxx. 
(1) p. 39) between L>ikes Victoria and Tanganyika. 

14. Gastrimaroi s determinatus. 

Pachyiylus detcrviiHatas Walk. Cat. Derm. Salt. B.M. v. 
Suppl. p. 72 (1871) 

(EdaUus ceHicalis Sauss. IVIem. Soc. Geneve, xxviii. (9) p. 1 1 1 
(1884). 

Twelve .spcviiiiciis, Raringo, 4o00 feet. 

There are specimens in the Xatuitil Histoiy Museum from the 
Cape, Kiiysua, Natal, and Mambastiuit. 

PuYMATINAv. 

PlIYMATEUS. 

Thuiih. Mom. Acjid, Pctei*sb. v. p. 257 (1815). 

15. PhYMATEUS .EOROTUS. 

Pcccilocera ivgrota Gerst. Arch, f, Nat. xxxv. p. 216 (1869). 

Three discoloured specimens, taken between Lake Y ictoria and 
Lfike Tanganyika. 

A common species throughout East Africa. 

Dictyophorin^. 

Taphronota. 

Taphrmiota St&l, (Efv. Yet.-Akad. Fdrh, xxix. p. 51 (1873). 

16. Taphronota gabunk a. 

Taphromta gahunioa Karsch, Ent. Nachr. xiv, p. 358 (1888), 
Proc. Zool. Soc.— 1902, You. I, No. VII, 7 
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M lit Riiweiizori. 

Two (liivcolouied specimens, apparently belonging to this West- 
African species. 

ihcTVOPiioRrs. 

Dictyophoras Thunb. Mem. Acad. P^tersb. v. p. 258 (1815). 
i; Peiasia Serv. Ann. 8ci. Nat. xxii. p. 278 (1831). 

1 7. Dictyophorus axchiet.«. 

Peiasia anchietce Bolivar, Join. 8ci. Lisb. xxx. p. 110 (1882). 

Three specimens fi*oni Entebbe, Oct. 1900. 

Originally de.scTibed from Angola, but a]>]>arently common 
in East Africa. There are sj>tvimens in the Nat mid History 
Museum from Abyssinia, y^omba, British East Africa, and 
Tanganyika. 

PAMPnAGIX.E. 

XlPHICERA. 

Xiphiccra Lamarck, Anim. sans Tert. iv. p. 243 (1817). 

18. XirillCERA GIBBA, sp. 11 . 

Long. corp. 37 millim. ; long, pixni. 17 millim. ; long. fern, 
post. 12;! millim. ; lat. 5 millim. 

Male, Dark red ; vertex longer than broad, granulated, sloping, 
and projecting in a point scaicely beyond the level of the lower 
part of the face, to which it slopes gimlually clown ; antenna*, 
funiculus appai'cntly O-jointed (the tliree basal jointa hardly 
separable), followed by a narrower joint but broader than long, 
two intermediate joints, the fii*st. .shorter than the otJiai-, and the 
flagellum, which consists f>f only two joints, one longer than 
broad, narrowed at the ba.se ami truncated at the end, and the 
terminal joint linear. Pronotum very liigh, laterally (*om- 
pre.ssed, granulated, pointed in front and bifid behind ; in front, 
it slopes upwards to a rounded-ofl* obtuse angle before the middle, 
and then runs Imckwards to the extremity almost straight, the* 
hinder j^mrt being obtu.sely denticulated. Tegmiim and wings 
rudimentai*}' ; back of abcloineii witli small teetli on tljc median 
line. Himi femora granulated with white, ami with the upper 
surface straight and seiTate<l, the extremity truncated ; the lower 
edge moderately broadly laminated, denticulated, aiul wdtli a 
con(5fi\dty before the extremity ; hind tibite witJi strong short 
spines, eight on the outer edge. 

A single specimen from between Lake Victoria and Lake 
Tanganyika. It would probably have fully-developed wings, if 
mature. 

Allied to X, spinulosa Saussure and X, haploacelie Schaum. 

MESAMBIUlXAi:. 

Two immature specimens from Baniigo (Dec. 20, 1899), 
probably belonging to a new genus itllied to Meaamhria Sttl. 
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C V RTAC AXTII ACRI N Ai. 

Cyrtaoaxthacuis. 

Cyrtacanthacris Wnlk. Cat. Derm. Halt. B.M. iii. p. 550(1870). 

19. CyRTACANTHACRIS rALLimCORXIS, U. 11. 

Acrklimn ruHcon^p Burni. (nee Fabr.) irandb. Ent. ii. p. 630. 
11 . 9 (1838) ; Htitl, Ree. <^i*th. i. p. 60. n. 2 (J873). 

Acridiiiiii 8it.cc}nctiini Serv. (necLinn.) Tii.s. Ortli. p. 642(1839). 
Seven specimens, between Lake Victoria and Like Tanganyika. 
There is also an iiuiiiature specimen in the collection, perhajis 
belonging to the sjimc species, fmni Ruwenzori. This insect much 
resembles Acrklitna tataricam St&l (nec Linn., which probably = 
Schi^iocerca 2}€reyrina Oliv.). 

CATAXTOPIX.ii:. 

CATAXTOrS. 

Cataftfojts Schaum. Monatsb, Berk Akad. 1853, p. 779. 

20. Cataxtops ( apk'ola, 

Acrt/dinyn {Caianiojfs) ccp'icola StSk Eugenies Resa, j.>. 331 
(1860). 

CatanUqys hatneralis Sifil (nec Tliimb.), Rec. Orth. i. p. 69. n. 1 
(1873). 

Baringo, 4000 feet, Dec. 20, 1901. 

A rather large sjieidiiien, measuring 48 millim. in expan^.e. 


Calliptamix.c. 

EniYPHv.Mrs. 

En.ryphyunis Stdk Rec. Orth, i, p. 72 (1873). 

21. Eurwmiymus cKAssrs. 

<kdoptenii8 cri(st>'tb Walk. Cat. Derm. Halt. iv. ]>. 694. n. 39 
(1870). 

C. illepidn.H Walk 1. c. n. 40 (1870). 

Var. C. pittyiiis Walk. 1. c. n. 41 (1870). 

Twenty specimens from Baringo, 4000 feet, Dec. 20, 1899. 
Walker’s sjiecimens are from Natal, so far as they were labelled 
with any special locality. 

E trPREPOCXEMIX 
IliSTKRACRIS. 

ffeiermris Walk, Cat. Derm. Sjilt, B. M. iv. p. 655 (1870). 
Deniodocns Ht&l,' Bihang Vet.-Akad. Handk v. (4) p. 75 (1878). 
As St5)’s naifie Deniodocns is ]>reoccupied in Goleoptera, 1 
propose to festrict Walker’s name Meteracris to this genus. 
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22. Heteuacris bettuni, Bp. u. 

Male, Long. corp. 31-40 luillini. ; long. al. ant. 14-16 millim. ; 
long. fem. post. 16-17 millim. 

Fenuth, Long. corp. 31-40 millim.; long, al.ant. 20-34 millim. ; 
long. fem. post. 25-33 millim. 

Chestnut-red, lighter in the male than in the female ; vertex 
much contracted between the eyes, with a shallow depression 
triangulaidy expanded on each side beyond the contraction : this 
is inteiTsected by a slight carina, the continuation of the middle 
Carina of the pronotum. Pronotuin with the hinder lobe gi'anu- 
lated ; in fix)nt of this poi’tion extends a brown shade, divided by 
the central caiiiia, and narrowing in front, but filling up most of 
the centre of the pronotum and veHex as far as the end of the 
depression on the latter. Head finely punctured ; sides of the 
pronotum more sparingly but more coai*sely punctured than the 
hinder part, and with two veiy large pits below the lateral 
Carina in front of the first suture, and behind these two othei's 
between the two sutures in the female, but only a still larger 
one in the male ; below this, on the middle of the central lobt* of 
the pi*onotum, is an oldong yellow atrina. Legs red, fii-st and 
second pairs shoit, hind legs very long, femora with the basal hnlf 
moderately thickened ; tibise about as long as the femora, with 
from twelve to fourteen spines, slightly black-tipped, and gmdu- 
ally increasing in length fiom the l3*\se to the extremity. First 
and third joints of tarsi of alwut equal length, the first thickened 
in the middle, especially l>eneath ; the second about three-fifths as 
long. Tegmina brownish hyaline, wdth dark nervures and the 
outlines of several large spots ; some of the longitudinal nerv\u*Oh 
and intermediate spmes are recldish, especially above and below 
the central area ; in closed specimens the lower reel stiipe is seen 
to be continuous with the red lx)r<lers of the pronotum. Wings 
(dear hyaline, with brown and reddish nei vures. 

DescrilKid from three males and one female from Baringo 
(Johmtou) ; one female from Maungu, B. B. Africa {lietion) ; one 
female from Thika-Thika, B, E, Africa (Gregor t /) ; one feiiialc 
from Mombasa (J)r, J. WiUou) ; one female from Atlaiia, 
A byssinia ( p iirchased). 

The female from Baringo ih smaller than any of the othei’s. 

Apparently allied to Heteracris epecioaa Walk, from Sienu 
Leone, of which the Museum at present possesses only the type, 
an immature specimen. 

Caloptexopsis. 

Cedoptenopeis Bolivar, Join. Sci. Lisb. (2) i. p. 173 (1889). 

Head with the vertex between the eyes narrowed and tri- 
ctirinate, the caiinee very short, and formed by an oblong fovea on 
each side of the central carina ; beyond this point the vertex 
slopes smoothly into the broad fi-ontal ridge, whicli is not 
sulcated but sparingly punctured, and is nearly straight. Tliorax 
broad, tricarinate, depressed, with the central carina higher ilnm 
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the others ; principal suture straight, a little in front of the 
middle ; second suture curved backwards above and diverging 
fi*om the hinder one on the sides ; front suture scarcely continued 
on the sides, but there is a lateral suture near the front of the 
pleura, cui'ving backwards below. Pectoral tubercle large and 
thick, obtusely rounded, broader than long. Pleura long, pro- 
jecting a little on the middle e<lge below, and rounde<l. Hind 
femora tliick, not much narrower! towards the extremity and 
denticulated alx)ve. Hind tibia* with six outer and eight inner 
spinas, and provided with five terminal spines, the middle one 
inferior, as long as the metatarsus, hairy, with a strong tooth on 
the upper surface before the extremity. Metataraus trilobate 
beneatli ; second joint short above, but with a projection below 
the base of the terminal joint ; the latter is slender, with large 
claws and pulvillus, and a little shorter than the metatarsus, 
Male with the ceivi very bimd, somewhat sjwitulate at the 
extreuiity, and furnished with a short black terminal tooth on 
the outer side. Female with the upper apjrendages longer than 
the lower ones and lifHrke<l upwards at the extremity ; the lower 
ap]>enda ges hooked downwaitls. 

A remarkable and interesting genus, which I bad characterizeil 
a.s new before recognizing its identity with Cnloptenopsis ; and 
as my definition was already in print, I ha^e allow e<l it to stand. 
My definition, of course, is taken from (\ johnsioni. 

There are now several species of CalopUnopsis known, chiefly 
from East and Centra] Africa. 

23. Caloptenopsis johnstoxi, sp. n. 

Long, coi’p cf 17, $ 21 millim. ; exp. al. cf 25, J 40 millim. 

Rufo- testaceous ; face not carinated, clypeus broad below, with 
a black spot at eacli lower angle. Pix)notum varied wuth blackish 
in the middle alxrve, especially in fi*ont ; the inner boixlera of the 
lateral carina* (dosely punctured ; the liimler lobe and the met^i- 
pleura thickly and dosely punctui*e<l. Fi’ontof the pleura, below 
the lateral czarina', with two large pits, the first double, l>elowr 
these is a brown curved Imnd, ceasing at the hinder suture; 
below it is a second but shoiter bi'ow n stripe. The colour of the 
pleura is paler than the upper part of tlie pronotum. Sulwxlar}' 
spaces wutli large punctiu'es. Both suvfac'cs of the hind femora 
with curved or slight Ij" angulated black lines, followed by black 
dots on the earinte ; the spaces between the outer and middle 
carinfle above and between the three lower carina? unspotted. 
Upper cun^e of the knees black on both sides, space below this 
yellowish. Tibial spines rather small and tipped with black. 
Wings browmish hyaline, interspersed with browrn network- 
patterns in the middle, becoming more macular towards the 
extremity ; anal area with reddish nervures. 

Described from three males and four females from Baringo, 
Dec. 20, 1899. ^ 
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Februaiy 1ft, 1902. 

Prof. (1. B. Howes, LL.D., F.R.S., Vice-Pmsiclent, 
in the Chair. 

Mr. L. VV. Byrne, F.Z.S., called the attention of the Meeting 
to the description of LepxdogaaUr atictopUryx, a supposed new 
species of Sucker fish, which had been given by Mr. E. W. L. Holt 
and himself in a communientioii made to tlie Society on 
Xovrmla*!’ loth. 1898, ,nnd made the following remarks: — 

On November loth. 1898, w<* exhibited before this Society 
(P Z. S. 189H. p. 589) N]»ecimensof a LfpidogaRUr, supposed 
them to be attributable to a new species, for which we suggesletl 
the name of L. sticiojyt^ryx. 

The exantination of further specimens has convinced ns that 
we hav(* been guilty of adding furtlier confusirm to the synonymy 
of th<* sp»‘cit's of this genus, ami that our A. siirUpfpryj’ is not 
specifically distinct from A. microctyihahts Brook, tin' synonymy 
of wdiich should stand tis folloxvs: — 

1 iEriDOG ASTER MIC ROCEPn ALUS. 

A. Ducrocephabis Brook, Proc. Hoy. Phvs, Soc. Edin. x. p. 106, 
pi. vii. (1888). 

?7/. hunaadatna cJ, (Juitel, Comptes Rcmhi.s, cxl. p. 759(1890), 

A. stlctopteryx Holt k Byrne, P. Z. S. 1898, p. 589. 

Fortunattdy our fri(*nd Proh'ssor (hiitel, of Kennes, i.s con- 
tinuing his studies upon this genus, and informs us that he has 
obtained at Koscoff ma1t*rial which he luBeves will eiiablo him to 
deal with the question in a Sitt isfactoiy^ manm*r. Under these 
circumstances we feel it wxmld he sujterfliious foi* us to do more 
than correct our own mistake, ami we have entrusted oui* notes, 
drawings, and material to his most able Imnds. 


Mr. W. B. Tegetnieiei-, F.Z.S. . «*xhihited ami made )‘(‘nmrks ujjon 
the skull of a supj)Osed hybrid between th(‘ She«'p and tin* l*ig. 
named “Ouino”‘ by the inliahitants of Mexico, wlieie it was 
extensix ely reare<l as an agricultural animal . The skull vva,s clearly 
that of a Pig, 


Dr. 0. I. Foi^yth Majoi*, F.Z.H., exhibited some jaw's and 
teeth of Pliocene Voles {Mimmiys, gen. nov.), from the Norwich 
Crag at Tliorpe, and from the ITpt»er Val d’Arno; and made the 
following remarks : — 

The Pliocene remains of Voles hei’e exhibited — a ruandihular 
ramus from the lacustrine bods of the Upper Val (VArno in 
Italy, and over’ forty bits from the Norwich Ci-ag at Tliorjie, 

* For information respecting this supposed hybrid see * Field/ rol. xrvi. (1900) 
p. 497, and xcvii. (1901) p. 233. 
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mostly isolated teolli — nreso minute and frngmentnry, tliat f 
to supplement my demonstmtion by sketches. 

The jaw from the Vn\ d’Anio (text-fig. i;>, nos. 8, 9), con- 
taining two auterior looted molai*s, was mentioned by me 
upwards of twenty yoftrs ago. The first lower molar (text- 
fig. h‘l, no. 8) exhibits in its anterior portion an enamel islet, 
which is a very strange feature in a Vole^s molar. ] am sorry 
to trouble members with such a minute detail ; Init almost the 
whole interest (smties around tliis insular eccentricity, so to 


Text-fig. 13. 



TcefJi and Jtiws of Tei'iiorif Vole$, 


il.G.de]. 


Pigs^. 1~6 & 7 ropi*e«ient the firet lower molars, ui>i>er view. — Fisr, 1. Mimonti/s 
intermedins (Newt.). West llunton Forest Ih*a (B. M. No. from Savin 

Coll. No. 1706) : left side. — Pigs. 2 & 3. Mimomys plionenicvs (Miy.), 
Norwich Crag, Thorpe (Norw. Castle Mus. No. 071) . fig. 2, loft side; fig. 3, 
right side. — Figs. 4 & 6. Mitnomys pliocafuicus {Maj ), Norwich Crajr, Thorpe 
(Norw. Castle Mus. No. 651, from Fitch Coll.) : fig. 4, right side; tig 6, left 
side (figured by K.T. Newton, ‘ Foire.st Ii«l,’ pi, 13. tig. 13). — Fig. 6. Mimotnys 
pUocanicus (Mi\j,), third upper molar, left bide; East Ruiiton Forest Bed 
(B. M, No. 6967, from Savin Coll. No. 4M). — Fig. 7. Mimomys neirtoni, sp. n., 
East Kunton Forest Bed (B. M. No. 6967 a, irom Savin Coll. No. 430) ; left 
side. — Fig. 8. Mimomys pliocatnious (Mg,}.), first and second low'or molars, 
upper view' ; Upper Vw djAmo, Italy (Florence Museum). — Fig. 9 a. The same 
specimen, outer view of the mandible, nHt.si/,e. — Pig. 9 h. The same enlarged, 
r— root of m-.— Pig, 9 c. The same mandible, inner view, enlargetl. 
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speak, of tlie fossil tooth. 1 bad before met with a similar 
feature in one of two very young teeth of the recent amphihiua- 
group, from Pisa, which presumably belonged to Savins Arvicoh, 
destntctor. In the recent tooth the enamel islet showed a slightly 
diffei'ent jiosition and genesis, was quite superficial and thei’efoi'e 
ephememl ; it wtis associated with some other complications— 
two additional shallow enamel-loops — which likewise approach 
the tooth of the very young amj>hihmB to that of the Plioceno 
form. In the recent species this pattoi'ii is veiy soon worn away ; 
there is no more tittce of it in sliglitly older .s|H‘ciinens. This is a 
fresh instance of a recent form preserving in the younger stages 
of its molar the features of a Tertiary form. 

When during the revision of the fossil Rodentia of the British 
Museum, the Mici*otida' of the Forest Bed came to he studied, I 
was anxious to ascei tain whether the enamel islet occuired there 
too in adult sj)ecimens, as is the cnse in the Val d’Amo fossil. 

Mr. E. T. Newton has published an elaborate description of 
the Rodents of the Forest Bed and Norwich Crag, and laus shown 
that the larger Voles are, by the presence of well -developed fangs to 
their molai*s, very distinct from the am 2 >hihm 6 ~iy\K^ with whicli they 
had been confust^d by all pi’cvious writers. He w}\o enjoys tlK‘ 
advantage of standing on his predecessoi s solid shoulders, has also 
the duty to try and see a little farther, esj>ecially when additioiml 
material has accumulated in the meantime. If, therefoi*e, to-day 
a step foiward is possible in the knowledge of the Pliocene Voles, 
it is but fair to acknowledge that this is in a gi-eat measure due 
to Mr. Newton’s pi’evious work. 

Among the Voles' teeth of the Savin Collection from the 
Forest Bed, I found the chamcter alluded to, but only in a 
relatively small number of teeth {e,g. text-fig. 13, no. 1) and in 
diflerent proj>oi*tions according to the locuilities. Whilst among 
55 fii-st molai's from the West Runton UpjKu* Freshwater Beds 
only four showed the character in question the number of teeth 
provided with enamel islets w'as lai'ger among the less numerous 
Voles' remains from the East Runton Forest Bed, and, more- 
over, other features became apparent. 

From the Norwich Castle Museum 1 have receive<l of late, 
through the kindness of Mr. Leney, a small number of teeth and 
two jaws, here exhibited, which w’cre collecjted by Mr. Fitch in 
the Norwich Crag at Thoriie (text-figs. 13, nos. 2 5 ; 14, no. 15 ; 
15, nos. 20, 29). Hei-e the presence of the enamel islet is the 
rule : there are ten anterior lower molars in this small senes™ 
eight exhibit the islet, one is very old and appoiently has lost 
every trace of it; the tenth, a very young tooth (text-fig. 15, 
no. 29), reveals the genesis of the islet, which is the central 
portion of the antero-exteinal enamel fold. Moreover, the teeth 
are of two different sizes. 

In short, the result of the investigation is, that the Voles of 
the Noiwich Crag are different from those of West Runton and 
are represented by two speedes; whei^eas at East Runton the 
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West Rimton type occni*s together with the Cmg types. Tlie 
larger of the C’rag-forms is hesi<les represented hy specimens from 
Brainerton (text-fig. 14. nos. 14 a, Z>) and from Kyson in Suffolk. 


Text-fig. 14. 



Teeth of Tertiarj^ VoIeSf enlarffed. 

Figs. 10-17, Vic^\^ of first lower molars. « s= outer 6=inner >vsj)ect (except 

14- view).— Fig. 10. Mimom^s newtoni, s)). n., same specimen as 
ly?* 7. Fig. 11. Mimom^fi intermediue (Newt.), same sjiecimen as fig. 1.— * 
rig. 12. Mmomge intermedhm (Newt.), same si>ecimen as fig, 21. — Fig. IS. 

Mimoot MS hitermedius (Newt.),” same specimen ns tig. 26, right side ; West 
liuntou (B. M.No. 0968e, from Savin CoH. No. 1705)^ — Fig. 14 a. MimomMS 
j)Hocanievs (Maj.), Norwich Brainerton (Norwich Castle Mua.No. 728, 
from Reeve Coll.). — Fig. 14 b. The same, nppei view. — Fig. 16. Same speci- 
men as fig. 20, JIf tmom^ajp/«oe«»ieMa (Mgj.), Norwich Cw^, Thorpe (Norwich 

newtoni (?), East Kuntou Forest 
Bed (B. M. No. 6967 6, from Savin CoU, No. 464).— Fig. 17. Mimofugs pfio- 
canieus (Maj.), same specimen as fig. 6. 


For the present I content myself with three specific names, 
calling (1) pliocmiiom the larger Cnig-form, which I identify 
with the one from the Vol d^Amo; (2) mwUyiiiy a smaller rooted 
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Text-fig. 16. 



H. ih‘\. 

Teeth of’ T'urent Iteif ami j\onrieh Crao. 


FijfH. 18-21, 22 fit, 2.V30, first lower molarK, upper view, enlarfretl. 

Fifr. 18. 3firroiue, sj)., recalliiij? somewhat 3f. ffreqaUs •, rootless, left side; We«t 
Rnnton (H. M. No. tU)87 «, from Savin Coll. No. 1708). — Fiff. 19. Microtns 
nivalotdee^ sp. n.. recalling? 3/. nitudis, but smaller and anterior loop more 
prmluced : left side; rootless (11. M. No. 0987 h, from Savin Coll. No. 1708). 
— ^Fi|j. 20. JlitHomi/g pliocisenicKe. sj»eeimen as fijr. 16 : left side, enamel 
if>let vanishing'. — I'iff- 21. Mimoint/s intermedius^ same sptHiimen as ftp. 12 ; 
West Kunton (II. M. No. M (1998 a, from Savin Coll. Nf>. 1(192) : lc»ft side, 
cement -spm^is elosc'd la-low, but root*, not yet develoi>«l. — Fij^. 22. Mtmomt/e 
intermedium, fir.st lower molar, ri^bt vide, outer aspect: West Kunton (H, M. 
No. 6968 6, from Savin Coll. No. 1692) : cement -Hjiaces clostnl Ih'Iow', but roots 
not yet dev<*loped ; 22 a. Same specimen, upper view ; fi*f. 22 h. Sainc* 

siKXimen, inner aspect. — Fif?. 23. Mimomi/m newtoni ?, East llunton ; Mime 
v]K»ciinen as fig. 16. — Fig. 24. Mimomyit iulermediuSt right side; East Kunton 
(B. M. No. 6967 c, from Savin Coll. No. 466) : cement -spaees, with the ex- 
ception of the antero-extenial, still open below. — Fig. 25. Mimom^ft inters 
right side, j oung ; West Kunton (B. M. No. M 6968 c, from Sa\ in Coll. 
No. 1692) : cement-siMices narrowing l>eiow, but not closed (the lower end of 
the tooth is incomplete from break). Prom an inspection of the outer side 
it liecomes evident that by pr(^e.ss of w^ear the anterior eutimel fold would 
soon have been reduced to an cph(*meral enamel islet. — Fig. 26. 
inter med tug?, same specimen as fig. 13, right side; West Kunton. — Pig. 
Microtus sp., recalling JIf. arvalig i left side, rootlcaa ; West Kunton (8. M. 
No. M 6987 c, from Savin Coll. No. 1708). — Pig. 28. Microtug {PUjfm^fg) «p., 
right side, rootless; West Kunton (B. M. No. M 6987 d, from tSavi'n Coll, 
No. 17(^). Behind the anterior loop follows a transverse loop resulting from 
the union of the third outer and the fourtli inner prism (counting ft^m 
behind). This loop is separated from the anterior loop by the meeting in the 
middle lino of the third outer and the fourth inner reentrant angle ; features 
charactei'istic of the European mora^rs of the subgenus Titym^g, — Fig. SS9. 
Mimo^fwg plioceemcust young, right side, posterior portion broken off; Norwich 
Crag, Thorpe (Norw. Castle Mus. No. 971 s Fitch Ckillection). The antero- 
external reentrant angle not yet reduced to an enamel islet. Cement-spaces 
be^nning to be closed below. — Fig. 80. Mimomyg ptiocenUeus. young, right 
side (Norwich Mus. No. 2708 : from Gurney Collation). ** Upper Fresh- 
water Bed, Ostend.’’ Cement-spaces closed below ; no roots developi^ . 
Enamel islet not yet formed. # 
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form from the Norwicli Crag and Eant Runtoii (text-fig. IS, 
uo. 7). whicli lias rhai acters of its own; (S) Mr. Newton’s name 
inter merlins is it*stri(‘ted to the foim or forms met with at West 
Ruiiton (text-figs. IS, no. 1 ; 14, nos. 11-13: 15, nos. 21, 22, 25, 
26) and a f(‘w from East Kuntoii (text-fig. 15, no. 24). 1 am, 

howes'or, (jnite eonvineed that at least double this number of 
species ought to be rec'ognized, and am only pi’even ted from doing 

at present beeausf' I do not wish to fouml species on isolated 
teeth. 

The l.argei' (Jrag spocic^s is mainly chameterized by the presence 
nf tlie enamel islet, excejit in <iuit^ old specimens ; by the earlier 
development of fangs ; by the }>resenee of an enamel islet in the 
Inst nppei* molar also ; and by th(‘ pre.s(*nf'e of three l oots in the two 
anterior iippcu* molars, whereas in M. itdermpflins these siwwe 
teeth have only two roots. 

The four anterior lower molars of J/. intermedins, in wliieh the 
islet ficcnrs, ar<‘ iill very little worn, although full-grown. It is 
therefore jirohahle that the enamel islet will he found to he a 
constant feature in the young teeth of intr^nnedins, hut more 
ephemeral than in M. plioca niens. I ja-opose to form a distinct 
g(‘iins, Mimoniys^ for all these Voles with roote^l molars, whicli 
aiM‘ ('learly dill’ereiiti from Hotomps, Phetnicomys. and Ddlomys. 
J/, npirtitni may prove, liei'enfter, to form a distinct genus. 

In tlie Savin (^ollectitm there are, he.sides those already n'bu'red 
to, about 17 fragmentary jaws and a small number of isolated 
l(*etli of Min'olns, provided with rootless teeth throughout life; 
witli one ex( e[itiou, a single anterior lower molar tooth from East 
Uunton, they all came from the West Runton Vp])er Freshwater 
Hods. There are at least four different forms ; severtd of them 
show in the conformation of tlieir lower anterior mol.ir some 
resemblance to such living forms .a.s M.arvalis (text fig. 15. no. 27), 

nimlis (text -tig. 15. no. 19), and ^f. gregalis (t(*x1 -fig. 1 5, no. 18). 
On closer insjii^ct ion J find, howexer, that, with the single exception 
of one isolated tooth, J can refer none of thes(» r(‘iiiains to any 
roc‘eut nor to any hitherto known fossil species, ’fhe m,ij(»vity of 
the rami, bm in number, liavo notliing to do witli tlie subgeuus 
Mierntns, but show in their anterior lower molar a feature (text- 
fig. li), no. 28) w]ii(*h is cha met eristic of tlie European and soim^ 
of the American members of Pitymys. and is found almost 
identical in tlie North- American Pe'dowys. 


Mr. Lydekker exliibited the skull and antlcm (text-fig. 16, 
p. 108) of an adult male Elk fixmi Siberia, together with the 
antlers of a second example, lent by Mr. Rowland Ward. 

The skull indicated an animal of at least 6 or 7 yearn old, 
the cranial sutures being for the most part oblitemted. while the 
cheek-teeth were about half-woni. It was that of a somewhat older 
animal than the one to which an American skeleton mounted in 
the British Museum belonged. In the latter the pilmation of the 
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antlers was well developed ; but in both the pairs of antlers ex- 
hibited there was practically no palmation. These antlers were in 
fact very like those of young Scandinavian Elk, only with the 
palmation still less. They showed three tines on each side on the 
upper or hinder half of the main bifurc^ation, and either one oi* 
two tines on the lower or front branch. Mr. Lydekker had been 
informed that other Elk-antlers from Siberia were of a similar 
type. 

Text -fig. lf». 



Skull and ftutlers, with the upper cheek-den titiou of SiberUn Klk. 
From the type Rpeoimeu in the Mutenm at Tring Park; 


That the specimens exhibite<l were not the result of senile 
decadence was quite evhient, not only from the symmetiical form 
of the antlers themselves, but likewise from the state of wear of 
the cheek-teeth (text-fig. 16, a) of the skull. 

The similarity of the two pairs of antlers, together with the 
information as this type being characteristic of all Elk-antiers 
from the same country, induced Mr. Lydekker to regard the 
of Siberia as a distinct form. Whether it should be considered a 
species or a variety was a somewhat difficult question ; but sinoe 
the antlers exhibit^ involved a modification m the dsfinilion of 
the genus^ it seemed advisable tp allow speeifie rank in this ease, 
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Although in a recently published work Mi*. Lydekker had 
suggested the possibility of the Siberian Elk proving distinct, so 
far as he was aware it had not yet received a name. An Elk 
with antlei*s not unlike those of the specimens exhibited had 
been described in 1847 by Rouillier, in Fischer de Waldheim’s 
* Jubilieum/ under the name of Alees resuphiattis^ based on a 
skull from a Pleistocene deposit in Russia. Tliere did not appear, 
however, to be any chanicters by which that specimen could be 
distinguished fioni young skuUs of the Scandinavian Elk. 

Under these circumstances Mr. Lydekker proposed to name 
the Siberian Elk Alces bedfat'diw^ in honour of the wife of the 
President of the Society* This species would be distinguished 
fiom both the Scandinavian and American i*aceB of Alces ^tiachUs 
by its non-palmated antlei*s, which carrie<l only four or five tines 
on each side. The complete specimen exhibited would foim the 
type. 

The cKicuri'ence in Siberia of an Elk with antlers of the simple 
type of those exhibited was a fact of considerable intei*eKt, since 
that country Avas proliably the centre whence both the Eui*opean 
and Amei'ican i*aces of the tiue Elk weie evolved. 

[P.S. — Since this exhibition took place Mr. Lydekker had seen 
five other pail’s of Elk>antlei‘s from Sil)eria, all of the same form. 
Three of these specimens, together with the two exhibited, had 
been acquii*ed V)y Mr. Walter Rothschild. 


The following papers were read : — 


1. On Miistela palceattica from the Upper Miocene of 
Pikermi and Samos. By C. I. Forsyth Major. 

[Kweived Deccmlwr 17, 1901.] 

(Plate VII.') 

The tyi^ of M eithofer's Musiela palceattica '\ fix)m Pikermi, is 
in the Vienna Museum. It is represented by a badly crushed 
skull (of which, however, the teeth, minus the incisoi*s, are veiy 
well preserved), by the two almost intact mandibular rami, and 
by p^ of the skeleton. The whole was kept togetiier and 
preswved from total destruction by being lodged between the 
lumi of a mandible. 

The characteristic features of this speQies are furnished by the 
conformation of the upper and the talon of the anterior lower 
molar. Whilst thfe posterior upper premolar { 1) bears the 
characteristic features of Mustela^ in its elongate outlines and the 

1 For expUiiatioa of the Pktc, ms p. Ui. 

2 A. Weithoftr, Striae mf Kenntnite der Fauna vou Pikermi \m Atheu.*’ 

Pal. OeDterreich^Uugamis vi. pp. 296^1, pi. jt. 1~X1 (1888)*] 
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anteriorly situated small inner cusp, separated by a constriction 
fi*om the blade, the molar approaches somewhat Melea by being 
inoi’e extended anteix)-|x>storiorly than in the recent species of 
Mustelu propel*, and by the presence of a third cusp to the inner 
side of the })ostero- external tubei-cle. Likewise, the lower w. 1 
has its tolon more complicated than in Mustela. 

In the same year as Weithofer's publication 1 identified with 
his species an incomplete skull (the facial pari missing) ’ which 1 
had discovered in the contem{X)raneouK de]K)sits of Samos, in the 
locality Andriano near the village Mitylini. 

Schlosser* discusses Weithofers type under the heading 
“ Meles ? (Jfustela) palmattxca^' and unites with it an isolate<l 
upper molar, also from Pikenni, which ho had foiinerly been 
disposed to regal’d as “ Maries pentelici Gaudiy,” and which there- 
fore bears this name in the explanation of his plate viii. (fig. 16). 
Two years later ^ Weithofer’s type was registered by Schlosser as 
Meles pakvatticm. 

Von Zittel in his turn proposes for it the new generic name 
Promeles^ and places it with the Melt me ^ ; whereas Winge refoi> 
Pro'uieles to the Mustelime^ and places it side by side with 
“ Maries ” \ 

In the Geological Museum of Turin I came u}x>n the skull of a 
small Carnivore from Pikermi, which had been rweh ed many 
years before. It was kindly intrusted to mo by Professors Pn rona 
and Sacco, and prc»ved, when cleaned, to belong to the same 
species as the one described by W'eithofei*. ileing so much irioi-e 
complete than my specimen from Samos, 1 have preferred to 
describe and figure the Turin specimen rather than the latter. 

The skull is somewlmt laterjilly eompresse<l and othen^'isi► 
distoi’ted. Both zygomata are incomplete, the* left cme lass than 
the right. The principal lesion is in the lateral region of the 
right side, the posterior part of tlie frontiil and the piriet^U being 
lost. The mandible was in its natural position, and so firmly 
adhering to the skull, that to detach it as a wdiole w’ould have 
been impossible without endangering the teeth. I determined 
thei*efore to sticrifice part of the right mandihulai* ramus — which 
was already damaged— rather than s|X)il the teeth, and succeixhxl 
in developing siitisfaetorily the ??i. 1, 7 >. 1, and 2of the right 
upper, and the m, 2, w. 1, and/>. 1 of the right lower jaw. 

Weithofer assigns to his specimen the size of Mustela martes, 
only slightly more robust ; the teeth as figured show no signs of 
wear. The Turin specimen shows tlie teeth modemtely worn, and, 
as will appear from the measurements, it was .slightly larger than 

1 C. Rendiu, 81 Dec. 1888, p. 1179. It w no. 272 of Mr. W. Barl>ey’« collection at 
Valleyres (Switzerland). See Forsyth Major, * Le Gisement onsiffere do Mitylini et 
Catalogue d'Ossements fossiles recueillis a Mitylini, lie de Samos,’ p. 27, no. 272 
(1894). 

2 Pal. Oesterr.-Ung. viii. p. 352 (1888). 

8 Id. 0 ®. eit viii. p. 469 (1890). 

* Hanobttoh der Palaeont. iv. p. 690 (1890). 

^ £ Mumo Imndi, (2) iv. pp. 66, 69 (1886). 
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the former. On comparing Weithofer’s figure 1 (pi. x.) with my 
figures (PL VII.), the difference in .size would appetir still gimter ; 
but I find that the size of liis figure <loes not in e\'eiy respect 
corresfiond with the luea.surements given in the text, wheieas, on 
the otlier hand, the statement on p. 228, that the uj)i)er series of 
cheek-teeth have togethiT a length of Hi niillim., is obviously a 
misprint : presumably we have to read 24 millim. 


Turin. Vienna. 

mm. mm. 

Oreatt'st length of upper molar (wi. 1) ... 7*5 (Vo 

breadth „ „ ... 10*5 10*0 

length of upper carnassial (^?. 1) 9*2 9-0 

,, breadth of p. 1 undernetith 

principal casp ' 4*0 H'7 

Length of upper n. 2 6*0 fi O** 

„ p.3 4*.S 4*0^ 

« » P-i 2-5 


Length of the cheek-teeth seri(‘s in tlu* Turin 8}>ecimen, from 
po.stei ior border of thir<l cu.sp of w/. 1 to anterior margin of 3, 
25*5 millim. 




Turin. 

Vienna. 

Ijcngtii of 

iiiandihular intmus (from 

mm. 

mm. 

aiitciior basis of canine to condyloid 



proce.ss) . 


57*9 

5G*5 

Tl(dglit of coronoid procc.s.s 

29*0 

•2il-0 

Fioiu lower margin of fovauion magnum 



to anterior 

’ ba.sis of inci.sor.s 

ca.79*0 


From hinder 

■ margin of teidh scries to 



posterioi* p 

lalatal emarginatiou 

10*0 


Leiigtli of lower ?//.2 




m.l 

12*4 

11*8 

•> 

y'-i 

6*5 

(>•3 

., ,, 



50 

4*8 

*1 



4*5 

4*3 

•<) 

citniacs at bji.sLs 

5*7 



The six up}aa irasora are in place in the Turin .specimen 
(PJ. VIJ. fig. 3); the anterior portion of the mandible remaining 
attached to the skull, only their anterior .side is visible. They 
correspond perfectly with the incisors of Aliistela, without any 
trace of the tricuspid condition of the blades exhibited by the 
upper incisors of Meles^ Mydaua^ Helictis^ Mephitis^ and Conepatus, 
The upper canmea are both bi'oken, only the stumps remaining. 
Weithofer describes the upper canines of the Vienna specimen as 
being “ etwas hakig nach ruckwarts gebogen.” In tiie MeliTw? 
the upper canine.s are more in the sha|>e of a dagger, the backwai*d* 

* The tooth of the Turin specimen l>eing worn, the mea&uveineut of height is 
omitted. 

2 Weithofei* terms this tooth jp. 1. ^ Weithofer, sub 2. 
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curvature oF tlie Musteline canines being absent or scarcely 
appreciable. 

The anterior premolar (p, 4), absent in the Vienna skull, is 
present on both sides in the Turin si)eciinen. I have nothing to 
add to Weithofer’s description of the two following premokrs 
(p. 2 and p. 3). 

The perfectly Musteline character of the npper carnaseial (/?. 1) 
has ahmdy been mentioned. The only difference, ali’eady j)ointefl 
out by the Austrian palieontologist, from recent sj>ecies of Mmtela 
is in the outer contour, which is almost convex in the fossil, 
slightly concave in recent species. The inner cusp is less con- 
stricted than in M, martea^ M. zibeUhta^ and M. pennanti^ but 
resembles in this i-espect the M, fohm. 

Of the upper molar {m., 1) Weithofer says that it. is different 
fimn that of all the other Mustelida% and he deacribes it minutely as 
follows' : — “Er ist bedeutend starker out wickelt, mehr complicii't 
in der Riclitung gegen den Dachs bin, ist uberhaupt nur ein 
verkiirzter Dachszahn init alien den Elementon, die diesen chamk- 
terisiren. Die beiden ausseren Tuborkel des Marderzahnes sind 
viel starker, stehen in ihrer Entwicklung in <ler Mitte zwischen 
Manlerund Dachs imd iiberdiesist bereits auch der dritte iiussere 
Tuberkel des Dachszahnes vorhanden. Von diesem zieht sich 
eine hockerige, in z^ihlreiche kleine Tuberkel nufgeln.ste Wulst 
gegen innen, und, an der Innenseite das Zahnes, gegen vorne, 
welche in difjser Weise ebenfalls nur beim Dachs auftritt, noch 
nicht aber beim Marder. Ziim Untei*schiede von ersteiem theilt 
sie sich jedoch in ihrem Verlaufe an der Innenseite riickwiirts in 
zwei Aeste, welche beide die erwahnte giobe Kbmelung besitzen. 
Der beim Dachs in der Mitte dieses Zalint^ auftretende, von der 
Vorderecke ausgehende Kainin, der sich meist in drei Hbcrker 
auflost und dessen Aequivalent l>eim Maixler nur ein einfacher 
kleiner Tuberkel ist, ist hier auch a Is ziemlich langer, bogenfdrmig 
gekriimmter Kainm ausgebildet. Die Gesainmtform des Zahnes 
ist eine mehr parallelepiped ische, wenig.stens ist die Vonier- und 
Hinterkante vollstandig gleichlaufend, welche beim Mai'deivjvhn 
nach aussen stark convergiren. Es ergibt sich daraus eine 
besondere Ausdehnung des Ausseni’aiides, wUhrend her Tnnenrand 
nur wenig gi baser ist als beim Marder.” 

On compaiing this minute description and the figure of the 
tooth (pi. X, fig. 1) with the specimen at my disposal (PI. VI J. 
figs. 3 k 4), we have to bear in mind that the teeth of the Vienna 
specimen are scarcely touched by wear, and that the granulations 
of the talon, of which there are only traces remaining in the wom 
tooth erf the Turin specimen, are quite as conspicuous in unworn 
molars of recent Muatelaa as they are in the Vienna tooth. 
The general form of the molar is dumbbell-shaped in M. murtea, 
M, zibeUina, M, permant% and M, foma. In Weithofer's 
specimen the outer and inner margins run perfectly parallel 


* op. cit. p. 



MrSTELA PALA^ATTK A. 


113 


1902.] 


to each other, but in the Turin specimen there is a slight emai'gi- 
nation on the posterior margin, intemally from the third cusp ; 
and the same may be seen in a fine skull of Jf. paUeattica from 
Pikermi, which forms pai-t of Dr. A, Smith Woodward’s recent 
successful excavittions at Pikei*mi. In the Valleyres, Turin, and 
London .sj)ecdmeris the interior margin of the t(X)th is slightly 
more elongate than the exterior, so that the anterior and the 
jX)sterior margins converge slightly towards the outer sides. 
UonverMdy, in the Indijm Martens (the M, Jlavigul<i group) 
“this molar diffei-s in fonn fixan that in M.foina and M. martes 
by having the inner lobe no brojider from back to front than the 
outer.” ^ 

On the whole the fossil tf)oth difiei*s from the inolai*s of the 
?//f/r/f»s-g)oup by slight chaiiicters only. Now, the only rea.son for 
collocating the bj^sil within the has been the shape of 

this upper )n. 1, witli which of course go(‘s hand in hand that of 
the talon fd the lower «/. 1. It is, however, to be considere<l 
that a tooth situatt‘d at the jH)sterior end of the series is always 
liable to \ary inort* oi* less, ami within the J/#7/>/fe in particular 
this to(»th is by no means <-haiucteristic for tlu* group. In 
//r/zX/.v it is <|uite narrow, the inner jiart not broader than the 
outer and the* anterior ami |K>sterior margin almost j)arallel. In 
d/e/es the outer margin is much sluuter than tlie inner, so that in 
this lesjiect Meh\H agrees more with uHtrif's and allied 

species. In and allies then‘ is no trac<» f)f a third cusp, 

which, on the other hand, is jnvsent, although feebly developed, in 
the unworn molai-s of some sjandes of Mustehf (e. g.. M. peinianti^ 
M. as also in unworn specimtuis of the South- African 

Melhrnra (J/, ratfl), as well as in the Vison, 

Far more eharaeteristie is the upper carn.assial (PI. VJI. 
figs. 3 I). Til the ^fu}iieJin*v ami in PnnneU^ti " it show’s 

th<» elongate form ami the small anteriiu* talon-ensp. Tlie I’Cgion 
of the cheek is more sharply st'paratetl than in recent Mustela 
from the na.sid region by a blunt arcuate t idge. and in relation 
wdth this the depression in front i>f the orbits and above the 
infinorhital foramen is ileeper. 

The anterior ami porverior roots of the zygoma rise almost 
vertically, so that the zygoma is .showui to have a highly arcuate 
form, just as in Mustela. 

The pilate is more prolonge<l l>eliind the molar series than in 
t he recent sjKxdes. 

The under contoui* of the mandible is slightly 11101*6 amiate in 
the fossil than in M, zihellinaKnA M. martes even more than 
in MusteJafoiua as described. 

In all the MeUme the camassial is short and often provided 
with two or thi'ee talon-cusps. When there is only one {Mephitis), 
this is placml opjxisite the middle of the blade, and on either side 
connected by a cingulum with the a,ntero> and the ^xisteix)- 

^ W. T. Blauford, * The Fauna of British India —Mammalia, p. 169 (1888). 
Proc, Zool, 8or,--1902, Yol. 1, No. Till. B 
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f^tenijil margin of the blade, so that a valley is formed betweeii 
tlie inner and the outer part of the tooth. 

By the conformation of its upper cariuissial, therefore, the fossil 
is excluded from the Melbue — the upper and the lower one making 
only a slight apjiroiich towawls the form they have in some 
members t)f this subfamily ; whilst the characters of the skull and 
of the skeleton, so far as known, bring it likewise in closer con- 
nection with the MusteUna^ and with iMnstela in paiticular. To 
emphasize this, it seems prefei*able to leave it in tlui latter genus, 
viz., to iwive the name by wliieh it was originally described- - 
MitsteUi jXihmtticK Wtdth. 


EXPLANATION OF PLATE VI L 

Skull of MvstfJn pahenttmf Writh., from Pikmui ; <it*(>lo{ru*Hl Miisonm, Tuvin. 
All fi^urt's of tlir uatunil 

Fiir. 1. Side v^e^v. Fig. 2. Upper \u*\v. Fig, 3. Lower \u‘w. Fig. J. Posterior 
upper pivinolar and nudar>, right side. Fig. 5. Lower true inolar*. and 
po>terior premolar, right Bide, 


2, On Two n(‘\v Gtmera of Rodents from tlu‘ Higbliinds of 
Bolivia. By Olofield Thomas, F.lhS. 

'Hee<*i\»nl January 28, 1SK)2. j 
(Plates YUl. & 1X.‘) 

Ml*. Perry (). Simons, tbe collector who has been doing siu’h 
admiralile w'ork in the Andean chain, and to whose efforts >\e 
owe tlie discovery of a very large number of fhe mammals of that 
inter€*sting rt^gion, lais now* sent home a collection fi*om the liigh 
grounds of Soutli- western ikdhia. from the I)e|Mii’t/ments ()f 
Oriiro, i\itt)si, and Sucre. Among these, besides some new spiH’ms 
of known gtaieni, <lescribed elsewliere, there are t^xainples of two 
rcMlents .so ili.stinct tis to <lemaiid generic .sepimtion, ami I hu\ e 
therefore thought tliem worthy of being brought befortJ tin? 
Bocietiy for description and illustiution. 

Neoctojdon, gen. nov. (OctodorUultf^.) 

Tail comjmratively bush 3 ^ Palms and .soles granulated, the 
pads imptu’ceptible. 

Palatal foramina longer than in Octoclovy tlie actual openings, 
instead of only the outer foasa, penetnitiiig into the maxilla'. 

Incisoi^ smooth, compaiutively thick aiittu*c»- posteriorly, their 
depth mther more than their hreacltli, as comj»ared with atiout 

in Octodon, 

Molai'S rootless, simpler tliaii in Ociodmi^ with a slight conciivity 
on theii* outer side and none oxi the inner, there being no trace* 


‘ For esrplRiiattoii of the Plato«, p. 117. 




NM'O- TCDON 




1,2.3,4*& 6* ANDINOMYfi EDAX ADULT. 4* & 6? YOUNG OF D'^ 
&.7* CHINCHILLULA SAHAM7E, ADULT. S’ &7» YOUNG OF D’r 
8-12, NEOCTODON SIMONSI; ADULT 
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of tlie (ieop internal enamel infolding found in that genus. The 
pivinoLif rounded, triangular in .section. Lowei* teeth ov'al in 
section, a slight median constriction on each side of m, .and 

This genus is, no doubt, closely allied to Ootodon^ of which it is 
a highland i-epresentiitive. 

Neoctodon .simonsi, sp. n. (Plates VIII. IX. figs. 8-12.) 

General appearance very much as in the North -American 
Xfiotoma cinerea^ strikingly difierent, by [)aler colour, whiter 
belly, and longer, moi*e bu.shy tail, from either of the species of 
Octodo/}, Fin* soft and fine, hairs of IjJick alx)ut 22 mm. in length. 

(leneial colour above jiale rlr.ab-gi*ey, grizzled with black. Sides 
clearer dndj. Under surface snowy white, well <lefirie<l latfu-ally, 
whore it extends rather high up ; the bases of the hairs slaty 
except on the chin. Front of upper lip hairy, not grooved. Face 
coloured lik(* tlic back, paler on the sides of the muzzle and 
cheeks ; no definite markings rouml eyes. A few longer vibrissfe 
placed just above t*ve, .and a mor(‘ prominent tuft of them between 
eye .and ear. Kars large, shape<l about a.s in Octodo^}^ finely 
covtMed with short griyish hairs; ,a <listir»ct tuft of white hairs at 
their jmt<‘rior bases. ()ut(»r sides of arms and legs like ba<'k, 
inner sides like lu'lly; upper .surface' of hands an<l feet [uire 
whit(*, tbe hail's stifK an<l elongated terminally, so as U) surpass 
the claws; palms and soles entirely naked, strongly granulated, 
with projecting cushion.s, on which the pads are so small as to be 
.scarcely p(*i‘ceptible among the giiinulations ; under the lu'cl the 
surface is comparatively .sm<K>th ; pollev with a bi'oad fiat nail ; 
hallux shoi’t, with a claw, its tip falling some w.ay .short of the 
base of the .second digit; fifth toe, without claw% reaching to the 
end of the hasjil phalanx of the fourth. Scr<»tum naked. Penis 
with a ]K)ne, wliieh is flattened, tapering, though not to a point, 
about 15 mm. in length. Tail nearly as long as the lieatl and 
body, thick, cylindrical, well <iotbed thiougliout with bair.s, which 
iucrea.se in length to tla* eial, where they may lx* fully an incli 
long. In colour the tail is brownish black ab{ne .and at the end, 
wdiite proximally on tlie sides and Ix'low' ; the hairs of the jiencil- 
end are asually p.de bri/wai or even sandy hi'owni, but this appears 
to be an eftec't of bleaching, more or le.ss dependent on the st'ason, 
as i.s tbe case in tbe Bi itisli Hcpiirrel. 

Skull and teeth a.s slunvn in the figures. 

Dimensions of the type, measured by Mr, Simons in tbe 
fle.sli 

Heail and body 184 mm. ; tail 152 ; hind foot, s. n. *>5, c. u. .‘18 ; 
oar 52. 

Skull — greate.st leugtii 46, basilar length 38, greate.st breadth 
24; nasals 17x5*8; iiiterorbital breadth 10; length of frontal 
suture 13*5; breadth of bmin-case 18*5; pilate length 17*2; 
diasUmia 12; palatal foramina 4*8 x 2*4; length of upper t,ooth- 
series (crowns) 8*3; length of bulla 13; breadth of basi- occipital 
on suture 2*6. 


8 * 
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llah. Moimtainous l egion south and south-east of the Titicaca - 
Poopo basin. Potosi, 4400 metres (type); Oruro, 3700 m. ; 
Livichuco, 4500 m. ; Ohallapata, 3800 in. 

Type. Adult female. B. M . No. 2.2.2.2. Original nuiid>er 1620. 
(^)llk*ted October 1st, 1901. by Mr. P. O. Simons. 15 specimens 
(*xa milled. 

Native mimes “ Chockclmri and “ Achaco.” “ Fouml among 
rocks ami cactus, in caves and old Indian tombs; nocturnar* 
(Slmoitfi). 

1 h{i\e had great jileasiire inconm^cting with this very beautiful 
animal tla» name of Mr. Simons, in recognition of the remni’kable 
collecting work be has done in the Amlean chain during the last 
threi* years. His collections already number over 1 (>()() mammals, 
mor(‘ than .3000 birds, many hundreds of reptiles and^amphibians, 
and large* numbers of insects and other invertebrates. 

Axdixomys, gen. nov. 

Form murine. Thumb with a broael nail. Tail well-haired, 
but not pencilhul. 

Skull rat-like. Muzzle long, broad, ami houAy. Tnlerorbital 
i*egion narrow, parallel-sided, without ri<lg(\s. I^ilatal foramina 
large, with \ery sharply defined (*dges. BulUe small. 

Incisors heavy, sm<K)th anteriorly. Molars v(*ry large, highly 
hypsodont, a,s in (^hinchillula^ but thidr pattern more as in 
Phyllotis^ though with almost a inicrotiue appearance in youth, 
when they are much more complicated than would be at all 
easily |Hucei\e<l fi*om their structure in adult life (see figures). 

This genus, like Chinchilh(lfi\ is a highly hypsodont andh(*avily 
toothed relative of Phyllotls. itself more livjjsotlont than the 
}>raehyodoiit EUgmodoniia, But in PhuichUhtla the teeth an* 
remarkably simple, piactically alike in youth and age, with 
o]»p()site and connected enamel -sjiaces, as shown in the figures 
(Platt* IX. figs. 5, 7). Jn Amli notings, on the other hand, tin* 
spaces are moie or less alternated, the pattein, es]it*cially of a/j, 
becomes less complicated with ago ow ing to tin* wearing-out f>f 
acce.ssoiy columns, and the sjiact'sare or gradually become isolat(‘d 
from each other; tl»e lateral angles are much moit* acutt* in 
youth, becoming com para tivt*ly blunt in old agt*. 

Andixomys edax, sp. n. (Plate IX. figs. 1 4, 6.) 

(Teneral appearance of a large PhyUotis or soft -haii etl Oryzomya. 
Fur long, fine and soft, but not woolly; haiisof back alxnit 19 
20 mm. in length. Oeneial colour aboM* dull bully or fulvous 
bufi*y, linetl with blac'k ; sides clearer, .siindy bully ; under surface 
not shar])ly tlefined, bufi^ white, the hairs slaty basally. Head like 
body ; no oibital markings. Ears fairly large ,'closely haired, brow n 

^ Chitu'hilUtla wiw origiiiully fouiulfd (Ana. Map. N. II. (7) i. p. 280, 1898) on 
a Kinjrle immatuiT Nkin, Imt tin* llritish Mnsc*uin now rokkoshok h norioH of adulf 
ovaiiiples collected by Mr. SirnoiH at PavUonni, l*eru. 
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ontsi<l<* and in, llinii- wliiti.sh. r])})ni' surface of liands and 

foot well -haired, tlu^ hair of the ends of the digits surpassing the 
claws, silvery white ; fifth hiiul toe, without claw, reaching to 
the middle of the second ]»halanx of the fourth ; palms and soles 
naked, the jwids large, roumled and prominent. 

Skull with large nasals, very broad anteriorly. Interorhitid 
region narrow, pa ralkd -sided, concxn’e in the middle line, the 
couoivity lK>r<lered hy low joiinded and inconspicuous ridges, 
which do not overhang the orbit oi* lun })ack on to the }>arietals. 
Interparietiil large and Imiad. Anterior plate of zygoma-iof)t 
concave anteriorly, with an oveihangiiig p(iint above. Palatal 
foramina very long and o|)en, broadest mesial ly, running to a 
sharp point behind, where they reach to the level of the first 
lamina of 'ni\ their edges very sharp aiul clearly tlefincd. Posterior 
nares level with the back of comparatively broad. Bulhe 
small. 

Dimensions of the type, measured in the flesh by iVIr. Simons : — 

Head and body Ifil) mm. ; tail 145 ; hind foot, s. u. 29, c. u. JIO : 
ear 25. 

Skull —greatest length .*17 ; basilar length 81 ; nasids 15*2 X fi'l ; 
intei’orbital breadth (on the conv(»x siuface low down) 4, between 
the rudimtmtarv ridge.s 2*1: breatUh of brain-case 14; iutei- 
juiriet4il 4*8 x 10 ; zygoma-root 8 ; palate length 18 ; diastema 10*1 ; 
palatal foramina 9*0 X 8*2 ; length of upper molar series 7 ; 
combiiKsl breadth of up{)er incisors 8. 

/lab. El Cabra do, between Pot osi and Sucre, Bolivia. Altitude 
,*{700 iiieti es. 

Dhl female. B. M.No. 2.2.2.15. Original number 15()H. 
OollectiHl Se})tember 20th. 1 901 , by P. O. Simons. Tvv o specimeiiN. 

A young specimen, apparently of the Siimc .species, had been 
ju'eviously obtained hy Mr. Simons at La Paz, altitude 400i) m. 

Mr. Simons s.ays of this animal : ‘‘ Caught in thicket of oak- 
like bushes; nocturnal.” 

Owing to its extreme general resemblance to PhyUotis. the 
young .specimen from Li Paz had been sup])o.sed to be an example 
of that genus with a wrongly numbered .skull, but the later 
examples prove that Mr. Simons was in this instance, avs u.sual, 
entirely correct in his labelling. 

EXPLANATION OF THE PLATES. 

Plate VIII. 

XeortodoH simonsij p. 115. 

Plate IX. 

Fiys. 1, 3, 3. AmfinomtfS (j). 110). Aull. 

Fii;:. 4. e4it.r, right upper tc><>th-roMV' <i, adult , h. umvig, 

6. (^hinchillula »ahama> (p. 116), right U|>|K‘r t<H>th-rou i a &h hs hofoiv. 

6. Audinomifsi., right loww t(M)th-row : a k h as before. 

7. Chinchinuia, right lower tt>oth-row • a & ^ betove. 

FigH. 8, 9, 10, Keortodon simoMi (p. 115), skull. 

Figs. 11, 12. NeQotodoti, right upper and right lower tooth-rowj». 
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3. On some new Mammals from Northern Nyasaland. 

By Oldfield Thomas, F..R.S. 

[Recei\e<l Foln'uary 4, 1902, j 

Since my paper on the mammal- fauna of Nyasaland, a 
number of further specimens from that country have been con- 
tributed to the National Museum by Mr. Alfred Sharpe, C.B., 
Commissioner, and Col. Manning, Deputy Com mksioner, collected 
by tliemselves, Mr. J. McClounie, Mr. J. B. Yule, Capt. Pearce, 
and others. 

Without occupying sp«ice by recording the known species sent, 
the present paper, th(' seventh of the series, gives descriptions of 
the new species contained in tlie collec;tion. 

()])portunity has also offered for a re-examination of the 
Nyasiin Colobus^ and, as it pi*oves to be new, it is now described. 

Color L'S siiarpei, sp. n. 

Coloration exactly as in (\ jKilUains Peters’, to wdiicli this 
species has hitherto been referml. Pelage rathei‘ closer and 
longer, the hairs of the middle back 5-(> inches in length ami 
those of the mantle 10 12. 

8kull decidedly larger in every dimension than that of (\ jHil/i- 
dins. Frontal region much more convex, and also as it were 
higher up the skull, so that the middle poiiit between tlu* ri<lges 
is in side view over or in', while in (\ palHatm it is (ner 
in' ; the distance from the sjime spot to the tip of the nasids is 
nearly half jus much agjiin in the new form (2.‘1 mm. as agjunst 1 f»), 
jiiid the nasals themselves are both longer, brojuler, jind less 
acutely pointed behind. Zygonaita stiojigcn-, the vei*ti(‘4d height 
of the maljii- just in front of the st^jiia mosjil suture 10 instejid 
of about 5] or 6 mm. Zygonuitic! jirehes sti-ongly <livergent 
posteriorly, ncjirly pjirjdlel in (/. paUiatns. Fixmt edge of 
coronoid process of lower jjiw juiguljirly convex forwjirds. The 
other craniid differences obseiwjible seem jdl to bo dependent on 
tlie grejitei* size of t/. sharpei. 

Dimensions (ji])pi*oximjite) of n stuffeil specimen, not the 
type:- Hcjid and body 680 mm. ; tail 760; hind foot 100. 

Dimensions of the typical skull, tlait of an old female: — 
Crejitest length in middle line 115 mm.; condyhir length, from 
bjick of condyles to gnathion, 101 ; zygomatic brejulth 85; nasjtl 
opening, height 21, breadth 10 ; nnsjJs, length in middle line 16, 
brcJidth 10; least interorbitjd breadth 10; orbit, heiglit 26, 
breadth 27 ; veitical height from pilate to frontal beliind supra- 
orbital ridges 38*5 ; j)alate length from gnathion 49*5 ; combined 
length of upper premolai*s and molars 33*6, of upper molars 23, 
of lower premolars and molai*s 38, of lower inohirs 25. 

I/ab. Nyasa-Tangiinyika Plateau. Tt/pe from Fort Hill. 

1 FiKured, MB. Ak. Her). 1879, p. 882, pi. iv ju 
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Type. ()1«1 tVinjiie. Jl.M. No. 07.7.:i.l. CoHocUhI ])y J. 11. 
Yule, tiiu] presentKl by Alfred Hbarj)e, Esq., C.B. 

It has always becai a matter of surprise that tin* Colobtfs of 
tlie liigh Nyasa TaiignJiyika plateau should be tin* same as that 
oceun ing in tlie hot lowlands opposite Zanzibar, but the niarkiiigs 
are so nearly identical that no one has hithei-to been abl(» to 
separate tlu* two forms. Now, however, t hat the British Museum 
has received fi’om Mr. A. B. Percival three fine adult females of 
the true C. palliaim from Takaungu, British Ea.st Afrieii, with 
their skulls, I am able to shoAV that the two are separable, the 
skull-diflereiices being really consi<lerable. 

I have much j>leasure in naming this fine species after my 
friend. Mr. Alfred Shari)e, C.B., Commissioner of British Central 
Africa, to whose intei’est and patriotism the National Collection 
of Ny}i.san Mammals is so largely indebted. 

(/olohas skmpei is the C. anyokusis of S(;later (1892), and more 
i*eca>ntly tlu* C. 2mUk(tHS of Pousargues, Neumann, and myself. 

Helo(jale varia, sp. n. 

Size ratluT large. Fur <‘lose and fine. Cieneral colour above 
finely speckled ytdlowish or bufly grey, jiassing gradually below 
into deej) bufiy without s])eckling. JN>sterior back of all four 
spe<‘iiiu*ns, in bleached jiclage, dull yellowish or clay-cohnir.’’ 
Head conspicuously diflerent to back, cleai d(*ep g)ev A\ithout 
yellowish suftiision ; a small patch on each side of tlu* muzzh* 
running back to suirouud tlu* eye broun oi‘ brownish lufous. 
Eai‘s grey above, deep yelhmish below. Cpp(‘r surface of haniK 
and feet daik yelhuMsh clay-colour, scarcely gii/zh*d at all. Tail 
colonized like back. 

Skull with the na.sdsbroa<l and parallel-sided fur their anterioi 
half, then abruptly nairowing to a point j>osteriorly. 

Dimensions (approximate) of the tyj^e. ineasui ed in skin : — 
Head and body 270 mm. ; tail 102; hind foot (wet) s. u. 4<> : 
(*ar (w’et) 18. 

Skidl (of tlu* typt*, na.sal sutures still showing) greatest 
length in middle line 53 ; zygomatic breadth 28*5 ; nasals 9 x 5 ; 
interorbital breadth D’l ; breadth of brain-case above meatus 
91*7; palate length from gnatliion 24*5; greatest diameter of 
p’ 5*2. 

Type, Sub-adult. B.M . No. 2.1.b.5. Four speeinuais examined. 

This JleloyaU, of which four jxu fectly similar specimens aie in 
tlu* coll(*ctiou, differs from all others by the heatl being much 
darkor-coloui*ed tlian the back, these pai*ts being (juite concolor ni 
the other forms. Whether the much greater yellowness of tlu* 
rump will also prove a consbrnt character I oaniud say, Jis in till 
the skins the fur of this part is wnrn and faded 

The recognizable forms of llelogah seem to be as follows : — 

(1) Helogale atkinsoni Thos. 

llelogaU atkimoni Thos, Ann. Mag. N. H. (6) xx. p. 377 (1897). 
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Face, Clown, and back unifoniily gi'izzled gi'ey. Under sui'face 
dull greyish blown, more fulvous on throat and inguinal legion. 
Feet grizzled greyish pi*oximally, fulvous on digits. 

Hah. Abyssinia and Somali. 

(2) Helogale undulata Peters. 

Herpestes undulatus Petei's, Reise Mossiiinb. p. 114, pi. xxv. 
(1852). 

Body grizzled greyish, more or less suftiised with rufous. Face, 
especially muzzle, stiongly rufous. Ci'owii like bjick. Under 
surface (lull greyish brown. Hands and feet deej) l ufous. 

Hah. British East Africa, (lennan Eiust Africa, and Mozam- 
bi(|ue. 

(;?) H. VICTORINA, sj). 11. 

Bf)dy pale giizzled gi*ey , suffused with ochi’aceous yellow . M uzzle 
fulvous. Crown like bock. Under surface from chin to anus 
dull huffy yellow*. Hands and feet also buffy yellow\ Tail like 
body alxive, buffy below*. 

TTeml and body of tyjie 243 mm. ; t^iil 145 ; hind foot, s, u. 44. 
Skull — p'eatest length 52; zygomatic breadth 31 ; j»alate length 
2*5 ; gi*eatest diameter of p* 5*5. 

Type. Male. B.M. No. 03.5,1.2. Collected October 25, 1802. 
by the Rev. F. C. Smith. Presented by Canon Tristram. Thret‘ 
specimens examined. 

Hah. Region of the Victoria Nyanza. Type from NaNsa, on 
Hpeke Gulf, south end of the lake. Usambiro, Victoria Nyanza 
{Enihi Pasha), 

(4) H. VARiA Tbos. 

As above. 

(5) H. PARVCLA Himd. 

Herjyestes parrnlas Sund. (Efv. K. Vet.-Ak. Fdrhandl. 1840, 

p. 121. 

Size small. Colour uniformly dark, finely giizzled brown 
throughout, on head, body, belly, and limbs. 

Hah. S.E. Africa : Natal, Zuiuland, <fcc. 

FuNISCIURUS YULEl, sp. n. 

No stripes. Premolai-s 

Superficial a|>pearHnce somewhat as in F. cepapi. Size rather 
larger than in that species. Fur of medium harshness ; hairs of 
back about 10 mm. in length. General colour above pale coai'sely 
grizzled tawny, gi*eyer over the shoulders, though this may be 
due to old age. Sides greyish tawny, much lighter than the 
dorsal area, though the line of distinction is not sharply defined. 
Under surface ill-defined whitish, whiter on the chest and gi oins, 
mixed with gieyish on the belly. Sides of muzzle and lings 
round eyes whitish. Ciown gi'izzled tawny. Eais conparatively 
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large, whitisli, e.sp(‘rially nt their edges. Aniihand legs like sides ; 
hands and feet heavily huilt, Iheir iijiper surfaees greyish white; 
soles naked ex(*e])t under tlie ln*els. Tail hut little hushy, its 
hairs broadly ringed with black and pale yellowish, their tips 
whitish. 

Skull rather lieavier than that of F. copapi. Na^sals broad, 
ex))anded posteriorly. Jnt«*i()rbii«al region broad, flat or slightly 
concave : postorbital ]n-oc(*ss(\s vvadl <levelope«l. projecting directly 
outvvai’<ls instead nf backwards. Ibeinolars Molai‘s heavier 
than in F. cepapi. 

Dimensions (apjaoximate) of the tyj)e, measured in skin : — 
Head and body 205 mm. ; tail 145; biml foot s. u. (wet) 41 ; ear 
(wet) 19. 

Sk\dl - henselion to basilar suture 28; nasals, length 12'5, 
U»ast breadth 5, posterior breadth fl; interorbital breadth 12; 
tip to ti]> of postorbital processes 19; intertemporal breadth 15 : 
palate length from henselion 18*5 ; dhistema (to front of y>*) 10*6 ; 
length of tooth-row (omitting the small ;/) 8. Lower jaw, condyle 
to iucisoi'-tip 27*7. 

//aA. Muezo, near Lake IMweru. 

7\f/pc. Old male. H.M. No. 2. 1.6. 8. 

It is diflicult to s.My tu which sjK'cies F, ptihn is really most 
closely allied. Externally it has a certain resemblance to F. annu- 
hiina, but that animal has only one \i])per jnemolar and diflers in 
many other details. From F. cepapi, found in the sfime region, 
it is distinguished by its larger ears, grey instead of fulvous 
limbs, whitish feet, larger molars, and other points both external 
and cranial, 

1 have connec1;e<l with this distinct S(|uirrel the name of 
iVlr. J. 11. Yule, of the otlicial staft'of the Protectorate, by whom 
a large number of the North Xyasii specimens described now and 
in former pajx?rs have been collected. 

i. On some (fliuracters distingni‘'hing the Y'oung of various 
Species of Polyptcraa, Ily G. A. BuLLEXger, F.R.S. 

' IWtaveil Juiuiar> 1902. 

(Plates X. A XI.’) 

The incimsed interest which has lately been ]>aid to the 
lemarkftble African Crossopteiygiun Pubfpteras lias lesulted in a 
better imdei*standing of the clmracttas by which the species can 
be distinguishecD, and the recent exploration of the Congo 1ms 
added several forms, fully entitle<l to specific rank, w'hich were 
undascribed *. 

* For oxplanatioo of the Plat<“<, mm' p. 126. 

a Of, Bonlwgrr, Aim. A Maff. N. H. (7) ii. 1898, p. 418. 

•* (V. Boultaigcr, Poibs. du Basin, du Congo (1901), and Ann. Congo, Zool. li, 

(1902), 
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We can now distinguish ten Poly pier i : — 

1. GeofiV.—Nile. 

2. P, lap'adii Stdr. — Senegal, Gambia, Niger. 

3. P. comjicns Blgi*.— Congo, L. Tanganyika. 

4. P. emUic/ieri Heck.~ Nile, Niger. 

5. P. delhezi Blgr. — Congo. 

6. P, or)uttij)hniis Blgi*. — Congo. 

7. P. weeksii Blgr. — Congo. 

8. P. seneyalus Cuv. — Nile, L. Rudolf, Senegal, Gambia, 

Niger. 

9. P. palmas Ayi'es. — West Afiica, from Libeiia to the 

Congo. 

10. P. retroplnnls Yaill. — Congo. 

Not befoi‘e 1809 was anything known of the chanicters of the 
young. W e owe the first observations on this subject to Stein- 
dachiK*!* \ who, on his return from a collecting expedition to the 
Senegal, announced the stfirtling dist'overy that both P. lajyradii 
and P. senegalns are provided, for a ceitiixin periotl, with a large 
external opei'cular gill similar in structure to those* tx)ssessf*d by 
Tailed Batrachians. In 1896 I noticetl the presence of external 
gills in P. pah)} aft ^ and successively in .specimens of P, coDyican. 
lapy'adit, and treeksii^. In his highly interesting memoir on the 
Breeding-habits of some We.st- African Fishes \ Mr. Budgett has 
made us acquainted with the external aj>pearance of a .sp(*cimen, 
referred by him to P. lapradii (but which he informs me, after 
examination of the Nigeria sjKx*imeiis .sent by Dr. Airsorge, 
should be referred to P. seneyalns)^ smallei- than any previously 
obtained and which may be regjirded as truly larval. Having 
recently received, from various .sources, a number of young 
specimens from the Nile, the Congo, and Nigeria, 1 am able to 
supplement our pre.seiit knowledg(» on various iK)ints. The nott*.s 
here offered <leal with six specie.s : P. lapradii, P. conyicaa, 
P. ejidlicheri, P, ivesksH, P, se/neyahis, and P. It will be 

observed that the young of P. bichir, the oldest known specie.s, 
the only one to occur in the Lower Nile, is still undi‘scribcd. 

Before proceeding to de.scriptive debiils, I wi.s)i to obseiav^ that 
the sj>ecimeiis with exteiiial gills at present known may bi* 
arranged in three divisions:- (1) Without scales, and with the 
dorsal fin spinele.ss, not differentiated from the caudal ; tla* only 
example known being the larval specimen of P. seneyalns, brought 
home from the Gaml)ia by Mr. Budgett and described and figured 
by him. (2) With w;ales of a cycloid type and with the doi.sjd 
fin as in the preceding. (3) With all the essential charac-ters 
of the mature form. Although the scales may, in the veiy 

1 Sitzb. Akatl. Wien, lix. i. 1869, p. 103. 
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young, differ so gren-tly in slmjie, tlicir numbers are tlm same 
aM in the adult, and, tliougli devoid of spine.s and in no way 
‘‘pinnules,” the rays of the doisal fin are identical in number; 
only, as it is praetically impos.sible to establish a, limit l)etwee7i 
them and those of the caudal, it is ja-eferable to count the rays 
right to the extremity of the \ertebral column. 

PoLVPTERUS LAi'iiADii Stdr, (Plate X, figs. 1 2.) 

This is one of th(* largt‘st s|i)eci(*s, growing to a length of 
740 milhm. The largest specimen wdth fully developed opcrculai’ 
gills, obtained by the late P. Delhez at Kaetli, Senegal, meavsures 
300 millim., ami is the largest J^obfpUn'us with external gills yet 
recorih^l ; the spt*cimens in which the external gills weri* discovered 
V)y Steindachner measured to 230 millim. These gills are 
retained, as a rule, until the young is 240 to 200 millim. in 
length, but they ^'ary in the degree of development irrespective 
of the size of the specimen, and sometimes also on the two sides. 

Four young specimens, measuring 94, 98, 114, and 205 millim. 
resjiectivelv, w'ere obtained at As.si»y and Abo, Southern Nigeria, 
in October last by Dr. W . J. Ansoi*ge. to whom ichthyol(>gy i.s 
indebted for so many striking discos cries in that j)art of Afi ica. 

In the smallest specimen the external gill measiiies 30 millim.. 
thedorsjil rays are all simple and spineless, 23 in number, and the 
scab's a]*e very thin, circular, juxtapose<l, and only well iles’elopcd 
about the latei'al line and on the tail; the caudal tin is acutely 
pointed, the nu'dian rays being produced and as long as the head. 
A black band extends on each side from tlu‘ end of the snout, 
through the eye, tothehaseof the external gill, wliicJi is likewise 
black, and along the body to the ba.'NO of the caudal fin ; this band, 
on the body, is about as broad as the eye ; b(‘k>w il a narrower 
black band extemls from the slioiddcr to the anal fin. Jn the 
two next specimens the external gills measure 33 and 50 millim. 
respecti\ ely. Jn the largest sjieeimen. the right exteinal gill 
measures i\H millim., the left 53; the scales an* well d(‘\el(»|H'd, 
rliomboidal and imbricate, and the <lorsiil spines (14 in number, 
follow e<l by 10 soft rays to the extremity of tin* \ertebial column) 
are ossified and bicn.spid, supjHuting three aiticulated ra\s to 
form the “ pinnule,’ The <lark hands are more indistinct aial 
(TOs.sed by bars on the nridal region. 

PoLYrrEttus ( oNoicrs Plgr. (Plate XI. fig. 1.) 

This species apjiears to be the largo.st of tlu* genus, growing in 
one metre. 1 lune aln*atly rejM>rted upon specimens up to 2(>0 
millim. pimided with the external gill, and one ot them has 
been figured in the ‘ Annales du Mnsee du Congo.’ It ajipears 
that in this species, as in /*. lapradii, tlu* external gills are 
noiinally retained until compiratively late. A specimen recently 
received from J3anzyville on the Dbangi, and behmging to the 
Congo Museum, is interesting as being the smallest yet obtained 
of that species. 
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It measures 118 millim., the external being 25 niilJim. 
long. In its developiiioiit it is iiiterniediate between the two 
stages noticed above in P. lapradit. T]>e <k>r.sd spines ai*e imt 
yet defined, the number of rays being 22 to the extj*eniity of 
the vertebral column ; the scales are imbricate, cycloid, with a 
tendency to the ihomboid sluij>e, rugose, with a smooth central 
area corresponding to the part of tl\e scale first t/O apj)ear. Hix 
blacki.sh bars across the back, bifurcating on the sides ; below 
these bars, two inteirupted blackish lines run along each side. 

PoL\PTERUS EXDLKUKJU Hock. (Plate XI. fig. 2.) 

I have seen oidy one young sj^ecimen of this 
obtained at Abo, Nigeria, by Dr. Ansorge in October. It 
measiu’es 180 millim., the external gill «*1(), and coimsjxmds in its 
development with the hugest specimen of P. lapradii obtained by 
Dr. Ansorge in the same hx^ality. The spines numl>er 11, and 
ai'C followed by 8 soft rays. The colomtioii does not differ fioin 
that of the adult. 

PoLYPTERrs WEEKSi Blgr. (Plate X. fig. d.) 

The type on which this s})ecies was established in 1898 
is a young specimen, 170 millim. long, with external gills 
measuring 15 millim., obtained at Monsembe, Ppper Chngo, 
by the Rev. J. H. Week.s, from whom the British Museum has 
since receive<l a specimen 580 millim. long and without (*.\ternal 
gills, obtained at the same locality. Hk' young sj^ecimen, which 
is here figured, is in what I have defined al) 0 \e as tlu^ thinl 
period. It is dark olive above, yellow beneath, the two colouis 
sharply delimited on the side; six narrow' black bars aci*oss tbe 
back, wdth some black spots between tliem. tlie last followed by 
irregular marblings; a large black spot on tbe membrane to each 
dorsal spine; soft fins wdth dark and light spots ; pectoial with 
three blackish cross-bands. I have aheady ob.seiwed that tbe 
asperities on the scales, whicli are so striking in the young, 
disappear in the adult. 

PoLYPTERUS SEXEGALVS Cuv. (Plate XI. fig. 5.) 

This species differs from all its congeners in being of a uniform 
greyish olive, without any markings, at least in specinjens above 
120 millim. total leiigt.h ; but the very young, with winch we 
have only (piite recently become acijuaintecl, are strijied, as 
described hei*eafter. The external gills appear to he lost veiy 
early ; for they have not yet been fouiifl in any .siweimen above 
90 millim., although a large number of young Lave been examined 
by Bteindacdmer, Budgett, and myself. 

Two small specimens, measuring 60 and 69 iiiillim. resppcti\e]v, 
were obtained by Mr. Loat in the White Nile, at the mouth of 
Lake No, in the beginning of Februaiw 1901. In both, the 
external gills are present and lueasuie 5 millim. The smaller 
specimen has 8 spines and 8 soft mys to the doisal, the larger 
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9 spines and 7 soft rays ; in both the 5 anterior spines are not 
fully formed, not bicuspid, whilst the others have already assumed 
their definite shape ; the wiudal fin is long, with the median rays 
pr*odiu*ed, a little longer than the head ; the scales are imbricate 
and rhomboidal, strmted, except on the central areola. A dark 
]>r<>wn band r)n each side, from the end of the snout, through the 
(‘Ve and over the external gill, to the base of the caudal; another 
dark band, only a little narrower, below tin* tii’st along tlie body, 
si^parated from it by a narrow yellowish streak. Th(‘ veiy young 
of I\ is therefore banded like that of P. lapradii^ witli 

this iliflerence, that the low<‘r band is broader in j)roj)ortion to 
the iipjK*!*. 

Dr. Ansorg(*’s Nig(‘ria <‘ollection contains sineral young with 
(^sternal gills, ohtaine<l at Abo in October 1901 ; the length of 
tlu‘se sj>(‘eimens varies between .lO and 105 milliin. In the 
jarg(‘st the external gill is jaesent only on the left sidt‘ and 
measures 9 imllim. ; file dorsal spines, 9 in number, are bicuspid, 
th(* s(‘ah‘s are nearly smooth, and mere traces of the dark hands 
are \isil>le : tin* other sju'ciiiums agree entirely in thcdr markings 
with those obtained h\ Mr. Lojit in the White Nile, ami show 
t he complott* passjigv fi'om cycl<»idal to rhomboidal scales, and of 
simpli* (loi*.s;d ra\N to piiiiudt's with spiiu's, the post(‘rior of tlu‘ 
latter ladiig de\elo]K‘d first. 

Poii'v PTERt'S PAi.MAs A> rcs. (Plate XI. fig. 4.) 

Tins s|)ecit^‘^ i,s (‘loM‘ly allied to P, and in it also the 

external gills (h» not persist hmg, J have only observed them in 
OIK* specimen 95 millim. h»ng, wlierethey im*asur<^8or 9 milliin.; 
mall other sjua-imens examined, measuring 80 millim. and above, 
I have found t]icm to he absent. 

Tile body is brownish above, yellowish beneath; the upper 
pai’ts ar(‘ mark<‘d with «l.nkor crosN-hars, close together, which 
branch oil’ into marhliugs or a wide- meshed iii'twoik on tlie shhvs, 
enclosing ronndisli yellowish s|)ots; ortlu' dark and light sjuitsmay 
he arrange<l in clu*ss hoai<l pattern on the siiles ; a blackish oval 
s[H>t on the pi*duneh‘ of the pectoral fin. 

KKPLAXATION OK THK 1‘LATKS. 

I*I \TK X. 

Fii::. 1. 7*ot i/ ferns Inprmhf Stilr., p ^oun>r from Alvo. S. Ni:j:cna, 

3. Vtmiijft'r “piTiinen of tlio sjiim* >pori»‘v. tVmn A^huy, S Ni}jr»‘na, i):it m/o. \Mtli 
(3^/) fnlarjjol wrw of K.•aU‘^ from tin* inaldle ot thf side. 

.*t Pitlt/pferuH trecksi Blp., p. 13k youujr fiom Aloiiseiohe. I'ongit. nat. size, 
with (d ff) eular>f(*<l vifw of M'ale'. from the middle of the side. 

Klatk XI, 

Kifc. 1. Pol j/pf t ens couifiCHS Hli?!-.. p. 123, >oaiig, from Haiij^yville, rhao^ri. 

3. Poff/jtferns nnilicheri Ilwk.. ji. 131, jounjf. from AIio, S. Xiireria. 

3. Pnfifptems si npffaluft Cuv., p. 131, young, troni Assay, S. Xigena. 

4. Pnltfpterus pnfmas Ayrw. p. 12,% young, from MonsmilM*, (’ongo. 

I All tlgun's of tlie natural -.i/e. 



126 


UN A NEW AFEICAN SNAKE. 


[Feb. 18, 


5. Description of a New Snake of the Genus Psammophis, 
from Cape Colony. By G. A. Boulenger, F.R.S. 

[Itcooived February 17, 1802.] 

(Plate Xn.) 

PSAMMOrniS LEIGJfTONI. (PlotC XII.) 

►Snout once iind two m long as the eye, wuth a shallow 

conc'jivity in front of the vertex. Rostral a little broader than 
dee}), visible from n])ove ; nostril between throe shields ; inter- 
nasals shorti‘r than the })iwfi*ontals ; fronbil twice m long as 
broad, in the middle about tw'o thirds th(‘ wddth of the supm- 
ociular, as long as its distance from the end of the snout, slightly 
short(‘r than t lu' parietals ; loreal tw ice as long as deep ; a single 
})raH)Cular, forming an (‘xteiisixc* suture with the fi*ontal; tw^o 
}) 0 .stoculars ; tem}M)i'als 2-f-2; eight U})per labials, third de(‘})er 
than .second and fourth, fourth and fifth entering the eye ; four 
lower labials in contact with tin* anterior cbin-.shields, which arc 
slmrter than the })osterior. Sc^des in 17 rows. Ventmls 150; 
anal divided ; subcaudals 84. Dark brown above; the middle 
row of scab's l)lack with yellow shafts forming an int<‘rnn>ted 
light vert el )ral line; a yi'llovv lat(‘ral streak along tlu* adjacent 
halves of the thii*d and fourth rows of sc;ales; tlie iip}»er half of 
the fourth scale black; scales of oute*r row’ yellow’ in front and 
brown or black ])ehind ; sides of lunk w ith dark ocelli edged 
Avith bright yellow’ ; lu*ad dark brow n above, with a yellow line 
along the nibblle of the .snout and another on e^ich .si<le of the 
frontal shield; two })aii*s of yellow spots on the parhdal shhids; 
four yellow bars on each sub* of the head, tlu* finst on the pra*- 
ocular, the s(*coiid on the })o.stoculars, the third cxt<*nding to the 
up]>er .surface of the liead and nearly nu*t*ting its fellow on the 
occiput ; rostral and labials yellow, w ith blaek sjKits ; lower jiarts 
yellowdsb white, w’ith black dots and tw’o bluisb-givy longitudinal 
lin(‘s w’liicli w’iden forwards into two baiuls and unite on the 
throat. 

Total length 910 mm. ; tnil 270. 

A single s})ecimeii, from Eenste River ►Station, 21 miles east 
of Cape Town, was rec(*i\od ])y Dr. (». lAughton, of Pontrilfus, 
lI(*reford, and presented by him to the Britisli Museum, 

In its markings this Snake diffei-s from all its congeners. It 
differs from P. sihikms in having tlu* rostral shield broader than 
deep, as in J\ notostictuSj in which the prueocular and the anal 
are divided. 

EXPLANATION OF PLATE XJl. 

Fmmmnphis leiifhtoni. UpjM'r, lower, and side* viewH of l>e«d and anterior part of 
body and ui)p<*r view of middle part of body. Natural size. 
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6. Ob.servations upon the Carpal Vibrissse in Mammals. By 
Frank E. Beddard, M.A., F.K.S., Vice-Secretary and 
Prosector of the Society. 

[Received December 24, 1901.] 

(Text-figures 17-21.) 

In a Inief note in ‘Nature’’, and incidentiilly in a jmper 
dt*V()tt‘d to t]i(‘ anatomy of Bassaricyon *, 1 directed the attention 
of zoologi.sls to a tnft of long and strong hairs which exist in 
many mammals on the wrist close to th(i J-oot of the thumb and 
g(*n(*ially fin that (the imlial) side of the forearm. These long 
hairs ai*c (jnitt^ similar in chameter to those which are found in 
various jiarts of the head and face of many mammals, such as, for 
examph\ tlu* ^‘whiskers” of thc‘ domestic cat. Th(‘y are readily 
seen on account of their size ; and, as a rule, they are also 
(‘onspicuous by l eason of the fact that they are frecpuaitly, though 
not always, of a ditienait colour from the hairs of the surrounding 
pelage. Hut if they i scape the (‘y(‘, as is .sometim<‘S tin* case in the 
skins of spirit pr(‘served .specimens, they can be felt through tlio skin 
on account of the large hair- bulbs which rec<*ive the proximal emls 
of the hairs. That tln‘se structures must be of some use to their 
possessors s(^ems to be obvious, and yet is not (‘asy to prove*. J 
liave waU'hed various animals, an<l cannot sen* that they make any 
use* of the* tuft- of hairs u|M»n the wrist for toue*hing e>bje*e*ts, 
e‘xe*e*j»t in the* ])ossible» case* of the llace'oeni (/Vr>c//o/e lotor), which 
dill appe*ar to me* tei hold its fooel i*athe*r ne*are*r te) the* wrist than 
is usual with animals. I be*lieve that my two brit*f notes refe*rre^d 
te> are* the* first publishe*d stjite*ine*nt of the f/c/em/Z presene*e of this 
e*arpal tuft e)f hairs in mammals. Senne yt*ai*s since, as 1 have 
alivady ackneiwledged, Mr, Hlanel Sutton de.scribed these hairs in 
various ]je‘mui-s and showe‘d plainly that the*y are a ge*nei‘al 
chai\‘ie*te*i’ e>f that grenip, themgh tlu^y were wanting (ami T (*an 
here e’onfirm Mr. Suttem) in the Pe>tto. 1 fiml, henve*ve*r, that in 
e‘\ery gunip (»f animals, with the e*xception of the Apes, whiedi 
use* the*ir fremt limbs as grasping-emgans ;is well as for loe*onu>tive 
purpe>se*s, the*.se* .structure*s are present with some* few, themgh r<ithe*r 
striking, exe’cjitieins. 

Since the publicatiem f)f the facts cemtained in those two pap(*rs, 
I have had the e>}itH)rtunity of e‘xa mining a large* numbt*r e)f 
mammals bedemging tei variems Orele‘i*s. J am tlie‘rt*fore now in a 
po.sitie)n to extemd the* stateme*nts which 1 eiriginally made, ami 
tiO give me>i*e* in de*tail tlu> eiistributiem of tlu*.se curienis structure*s 
in the group of mammals, I elo not think that we have* lie*re a 
secemelary se^xual ehaincte*!’, tliough it is possible that in soiru^ 

‘ Vol. Ixii. p. 623. 

- “ On the* Anatomy of Bassaricuony' P. Z. S. 1899, p. 061. 

“On the* Arm-Gland of tlm Lemurs,” P. Z. S. 1887, p. 300; whore* tht*y are* 
tigure*d in the* genera Hapahmnr, Lemur, and CheiroffaJeutt. 
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cases the male may be j)rovided with the organ which is wanting 
in the female. 1 called the attention of the Sixjiety some little 
time since to tin* fact tliat the female of Hapalemitr simus ^ has 
not this tuft, which is A (‘iy plain an<l obvious in most Lemurs, 


Text -fig. 17. 



Left fort' foot of f)<tst/pus nllosits; ventral Hnrfufo. 
II, tult of A itrihsii'. 


including the male of the elosily allied II, grisens, I have, 
however, met with the structure in too mtiny females of different 
species of mammals to allow of its being regtirded as a sexual 

J “ Notes on the Urojul-noHcd Leimir, IlapaUmur aimus,'* P. Z, 8. 1901, i. p. 121. 





11)02.) I’AIIPAL VIiniJSS.K IN MAMMALS 129 

fhtvrarter. Broadly spmkiii^^, it may l>t* statod that this seiisij- 
or^aii, as we may in the meaiiliiue iussiime it to V)e, characterizes 
the Ijemui's, Rodents, Carnivora, and Maisnpials, and that it is 
absent, in the Un^iilaltvs (witli tlie exe(*pti(m of litfrfLx) and in 
tin* Primates (exehidiu^ tlie ljt‘miirs). The Bats T luive not yet 
studied from this jioiiit, of vi(‘vv . Of the luseetivora 1 am un- 
willing^ t(» speak, as I hav'e examined only LU'ntHt^a ami ErhidCiUis^ 
which cerlainly luul not this tuft of hairs. 

As to th(‘ h-Identata, tin* r«‘presentati vi* of this carjitvl tuft of 
V ihr.ssa* does a pjiear ti) exist at least in the Armadillo, Dasypus 
rlUo.'iffS, tin* accompanying tii^ure shows (text-iii;. 17, p. 12Hp 
Rut the hair^of that mammaJ are so e<jarse that there is hut little 
diH'*r *uce in si/»‘ jiud I'enoral aj)fK*arance l)etw«‘»*n tin* tuft which 
I comj»ar.‘ to those of such an animal as arns. .s-cZ/f/vo/.s (text.- 
ti^'. IH, p. 1 ilU) and the ijfeneral hairs of the hoily. The Sloth 
{ lira 1 jipfis f riductphi 'i) ha> not any traces t,]iat J could discoviT of 
this “orii.in. ’ As to other Edentates J hav«* ini information to 
o(r< r, t*\cep( concei'iiiii^ Mtinis, where J have* found no traces t»f 
these hairs. 

< 'oiisidtTed broadly, th(‘refon‘, this car] )al tuft of n ihi i<s*e is <»f 
some litt le Use for classifu*atory purposis, apart from itsahsence in 
tin* rnirnlates, where it mi^ht well he supposeil to he defieient on 
ae(‘ount of the lack of facilities for usi*. Tin* most salient feature 
as t<» its ahs'iiee or presence is its nearly unis(*rs*il existenei* 
in tin* Lemurs, and the ahsolutely universal ahs(*ne<* (as far as I 
ha\ e ascertaim*<l) in the Monkeys. These two dnisioiis of the 
Primatt's, as they an* most <*ommonly (*ousi<hu'ed to he, liavt* 
ln‘eii hiouoht iK*.U(’r to each other hy recent i\*st‘arches u[Mm 
eertain extinct forms such as yrsopithf^nfn and hy iiiv't'stijLjat ions 
upon tin* placenta of Taraia.^^ which has l>t*en shown t(» lie ape 
lik(* ami even liuman iii its charac*Tcrs Jt is not, therefore, 
without interest to he able to hriii^ forward a chanicter vvliich 
seems to ahsolutely di.stiiiixuish these two divisions <)f the Pri 
mails. Flirt InTiuort', it is not a chaiiietiT vviiicli lias an obvious 
relation to ways of lift*: if the tuft of vihrissje is useful to the 
Lemurs, it would .seein to be eipmlly useful to tin* Monkeys, many 
of whom list* tln*ir hands as climl>in.ir- and graspiuLT or^^aiis in the 
same way. And 1 canal least ass'Tt. that w hile the majority of 
the lr‘murs (exehulin^ the Potto and tin* Ijoris) which I have 
examineil possess this tuft, the lafijt* number of Monkiws, both 
of tin* Old and New Worlds, whn h havi* passed throu^li my 
hands do not possi'ss it. 

As to tlu^ ]Siiirsn])ials, the f^t'ims Maci'f>pas, so far as my ]avs(*ut 
investiiyat ions ^o, sta, mis alone in tliat tin* wrist is not prov idl'd 
with this tnft of vihrissie. J liavt* examined hotli adults and 
(piite newly horn individuals of sev<*ral speeii‘s. In tlie naked 
new-})oni young of Marsupials this tuft of \i)>rissa* is exoi*edingly 

' FoihNlh M.ijin. It /i. S. iS'.v.L p. {iS7. 

- Soc. foi a Mir\r\ nl t lu' portion ot Rul, . Aiun \\\i. p 50',). 

pRor. ZooL. Soi . 10(t2, Voi., ]. No. IX. 9 
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obvious, Mini is nearly the only vestige of hair visibh‘ to the naked 
eye that the very youn^ jE/ttpri^mnus, Eoiorom^ and Phalangista 
))ossess. Ihit this carpal staise-or^an is by ikj means confined to 
the l)i})rot()(loiitia. I liav(* found it in Peranides ainl in tht^ 
Hat-tailed Opossum imdiranxldUt). 

TJiP (Jarnivoin as a fj^roup are ajiparently characterized by tlM‘ 
existence of this or<;an. I have found it in represcaitatiN'cs of 
the /Kluroidea (Donu-stic Oat, Lion, h raillanti^ Herpenivn 


Tev( dii. J8. 



Kigbt fore foot of Vetaurm ttriurem ; \ontnil Mirfttcr. 
II, tuft of vitirirtsr. 


the Arctoi.loa (Piitorhix, Otter, Mmlekt, tlie C'rmti), 
hut 1 do not find it in the l)o^. There ixre, however, a|);u*t fnun 
the Dogs, some exceptions its *xs-nrrenee in the (Jiirnivora. It 
m-tainly does not exist eitlier in Yiverra civettn or in V. taiuju- 
Innga. Odilly enough, I eonld not detwt tlie tuft of huirs in tlie 
Tiger, obvious though they are in tlie Lion. 

The Roiients ugniu are, as a rule, to he eharaeterued l.v the 







( Alll’Ah \lltKIS>>A: IN MAMMALS. 




jM>ssi's.si()]i oi tlii.s tiii't of \ Hs i.s not, 

lUiivorsMl in tins oidm- of On tlio uholo, 1 sliouM l)o 

tlisposid U) llimk tlinl l,•^ 0 '^ ‘ ItodtMits whoso foot Ilivo iiK)ro of jin 
IhigTilato cliMract-or, sncli a.s tlu‘ Oajwhara and DitVichotia, ai'o 
without tho stiuctui*.* in jjuotion ; hut tin* majority of the i^onoivi 
which I lia\(‘ oxaminod cortaiidy aio furnisfi(*d witii those long 
Nihris.sjo. J ha\o foiiiid tliom, foi* < \am])U‘, in several s[)(‘(iie,s of 
#SV*///r/Ls’, ill ( ^rlcf'.t tis^ trV/7>/7//^^, Mlrrof fts^ ^^arco.si<^nnf.s, Aronn/.s^ 
J///.S*, and IHrj'tnnffs. Il is roniarkahlo that though they i‘xist in 


rr\t liir. Oh 



Kiulit liiiiil tui't tif Vttitiirun sninu us . latvrjil vui'Lkv 
H, tult *)t 


the Flying-S(juini‘l just monlionod. and 1 ha\o had tho o]>}K>r' 
t unity of \orifying their occurrtMKV in two sjxvios. thiw are 
tohilly ahsont, from tin* wrist of another genus of Flying Sjinrrel, 
\\v.. ScUiropU'ntfi, Xor can 1 find the tuft in the fItThoa or in 
I*fnz(nnf/s. 

Anot her ]K*ciiliarity of this tuft of s]H‘ciali/.otl hairs is that it is 
not invariably to he found in all indiN i«luals of a gi\<‘n animal. 
.Vs a rnh‘, so far as my t‘\]>orionce goe.s, it is t lu'caso that the tutt 
us constant and to both se.Nos. l>ut in the Suricato 1 havi‘ found 
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i\w tuft absent in one exainpli*, a inal(‘, and piYXcnt in a. second 
of the sex of which J ha\'e no ivconb 

Jn Jill the wjses that luu i* v<'ferr<‘<l to in the above ))rief 

Tc\i %. 20, 



toot of Nosun uoriffi ; \#‘jitn0 HurtHrH. 
tM to show n(*rv<* (X) "iiiiph injf tutt of (H). 
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siiiiiniary of tlio facts at my <lisjH)S.Ml, tlic \il)ris.sa* wt vc only to be 
fo\iii(l in tin* fore limbs. In soim* cases J admit I di<l not ex- 
ainiin* vvitli p*eat care tin* tarsus as well as t he carjins. Ibit after 
lindin^^ that in oin* species (illustrat(*d in t/ext-fi<;s. IH, lit, p]). IdO, 
Idl) both fore and hind limbs slioweil a jaccisely similar tuft of 
v'iV)rissfe, I natnr.dly examined otluT animals that caim* my way. 
In PrtfnfrKs sriHVf'ffs, in fact, ibis tuft of st*nsory hairs is ja-csent 
on both ])airsof limbs, (K*cupyin<xa corrt*s[)()ndin^ position in (‘acb. 
There was no difference that I could det(*ct in the arninj^n'iin*!^ 
or struct net* of tla* \ ibi issa* in t he two lindis. I'he cast* app(*ais 
to me to be simpl\ another insfaiict* of structiiri*s aj>p(*ai in^ in 
one }>air of limbs bi‘in^f rejicated in the other, just as the horny 
spinedikt* out^rrowths of the wrist of ffapahnnir (jrlsf^ns are found 
on the ankh* of (iuhnja ifaruHti^. 

'Pin* accompanying iliusti-ation (text-fi^^ 20, [>. 1 d2) sliovvs tin* tuft 
of carpal vibrissa* in a Coati with the skin-fla]) removed ami tin* 
muscles partly dissectt‘d. In this animal the tuft consists of six 
loni( black hairs, the implantation of which on tin* skin is s1u)\mi 
in the ^lra^vin^^ The roots of these vibrissa* art* provitletl with a 
nervous supply in the shajie of a strong branch leavinir the main 
nt‘rvt* of tin* arm just opjM)sit.e to tin* tuft, ami emlin^ aftt'r w shoi t 
course without any sensible dimiinit ion of thickin*ss anti without 
any branching visible tt> the naketl t've. This markt*d n(*i\ous 
su[)[>ly tothe(*arpal seiist'-or^aii is nt)t, ht>wev(‘r, invariably ft)uml. 
'Phe most ab(‘ri*ant condititm of thiscai j>al orpin in all tin* animals 
which 1 havt* (*xaiuim*tl i*xists in I/j/rax. In this Uiifrulate, tin* 
only r update in wliich 1 have been abb* to dt»tt‘ct tin* orpin at 
all, 1 ctmhl only fiml it tm one of the twtifore limbs ; ami tm that 
limb, the right, it was repr(*s(*nted by only two lt)ng hails, t)nt* 
being situated in the normal ptisition which the tuft occujut's in 
t)tht*r inaininals, and tin* other placed some way behiml this. On 
cart*ftdly tliNst*c1ing away the skin the rtnits of the hairs weu* ex 
jK>s<‘d, ami tlieir great size enabled it U) he seen that then* w**re 
two of them, though only one hair was visible ext(‘rnally. In the 
(*ast‘ of the jHxsterior tuft 1 (*onl<l find hut one hair hulh. 'Pins 
stall* of affairs is shown in the drawing exhihit.i‘d ln*ri*\vith (text- 
fig. 21, p. The most caivful examination faded to slnuv 

any nerve-hi*an(*h supjdying the mots of tin* \ ihriNsje. I hav<* no 
doubt that niimite microseopic thnwls exist ; hut then* is nothing 
that can he deteeted with the naked eye to lu* st*en : and I think 
that it could liardly have been overli>oked. Xow' it appears to 
me tliat we have in this animal a ease of comineneing n*tro- 
gression of the orpin in (piestion. It can hardly he denied that 
////m.c stands at least nearer to the base of the ITigulate si*i ies 
than do the Perissodaet^da or the Artiodactyla. Tln*n‘fon‘ it is 
not surprising to find in fii/r((,r tiuees of a strueture that has 
mitirely di8apjK»4ired in the more specialized forms ; and in effect 


> S..»^ flcarUnl. r. z. S. lB«t, )• «ml lili.l. V.ni, \mI. I. j, -JT*:. 
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thih tippiNirs to me to Ih‘ the ease. Jii Hfjrax tlu-re is still a 
eonsidej-ahle lrae(‘ of the eaipal stMise or^aii, jirosent (?) in the 
aueestral Ungulates, \\liieli hail not (‘onjpJ(‘t(‘ly left off tin* use of 


'I'ext-tij^. 21. 



Left ton* f(K)t of jF7//m.r ; vriitriil surfaco. 
H anterior, H' posterior \i])rii^sa*. 


their fore limbs as grasiiing-orpuis ; but it is evidently under- 
going degeneration, and has finally disappearial in tbe newer forms 
of Ungulates. At least it lias disiipjieared, so far as my 
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()))servaii<)us ^o, in the form which it jM>.sse.sses in the (jfiinivoia, 
Marsupials, c'i'c. 

But I shall now proceed to ur^e sonn* facts and suggestions 
which would ti*nd to show lliat in the JJorse ti ihe tliere are traces 
of this organ present in t]n» w<*ll-know'ji “ chestnuts ” of thoH(! 
animals callosities on the fore and hind feet or fore feet oidy. 
And to do so I must nwert to the Arimulillo. Tlie condition of 
this organ in tlK‘ Armadillo retpiires some further description, as 
it diflers in certain points from what is to he found in other 
mammals. As w ill he si^en fi-om the tlra w ing (text-tig. 17, p. 12H), 
the long vihi issie an* not so marke<lly longer tlian the hails which 
clf)th(‘ the skin geneially as is tin* case with either mammals. Tin* 
general haiiy covering of the Armadillo is coarst*. In the s(*cond 
placi*, they ari* deci(lt*dly more numerous and not an*anged in a 
tuft; they dn not, that is to s.ay, apparently s]ning from the .sjime 
circnms(*rih<d sj>ot. On the eontmry, they are horin* upon a, 
rais(*d patch ot int(*gument which is about half an inch long; 
this tract ot integument. moreo\i*r. is considerably thickeinMl, 
wliich marks it otl' fri»m tin* surrouinling integument in a v(‘ry 
distinct way. .\ di.ssection of the skin in this r(*gion shows a 
ner\e supjilying t his tiacd of \ihrissie co\('r(‘d skin ; hut the nerve 
is rathei small in jaoportimi to its hulk in such an animal as 
tin* (N)ati (te\t-fig. 20, p. Id2). The trait of skin h(‘aring tin* 
Nihrissn* would la* (juit(* olnious if it bore no \ ihnssa* at all. It 
has, too, a hard ‘‘fee*!.’’ ^»ow if this spiriali/jitiou of tin* ])ad 
liearing the vihriss:!* wi‘re to jiroceed further, it would hectmn* a 
mer(* horny ]unl and t lie \ ihrissa* would cease to grow' ujum its 
general sui f.ice, a'^ with the jwnls of tin* foot. I'liey would, so to 
sj)(*ak, he driven oil* or til least to one conn*!’. The r(*sultnig state 
of atfaii-s would la* such as is represent(*<l in the Lemur, wiK*ie 
( thei e IS a horny pad, to tin* side of which is the 
tuft of carpal \ ihrissjc ; a stdl further specializ;ition would of 
c<j\irsi* bring about the conditions which 1 and Mr. Sutton have 
shown to obtain in llapaJrnutr fjrkens. On the other hand, the 
dis;ippeai*ance of the tuft of vihrissie would result in a structure 
])recistdy like Ihe ‘‘chestnut’’ on the for(' limbs of the Eipiiila*. 
Jt appears to me that the condition of the sensory organ upm 
tin* wrist of JJasjfpUfi rilhsas ili.>tinctly suggests a possible origin 
for the “chestnuts” of tin' Horse tribe, which ha^e I a*(*n variously 
exjdaint'il, but not in this way. There is every a priori likelihootl 
of finding tnu'es in the Ungulata of this w idelv spread organ, and, 
as alrt‘ady stated, in tin* primitive ungulate ////m.r they actually 
exist, in a but sliglit ly modifh*d form. Tin* ditUcultv caused by 
the tact that the hind limbs in the triu* Horses have also “chest- 
nuts ’ is r(*moved by the <H*cuiT«'nce in Peiaoroa scioretfs of these 
oi*gans on the hind as well as on the fore limbs b 


1 It iinnt l>o byriH* in uiiad, however, that in tin* hoist- tin* “ iliostiiulh ’ of tlio 
hmd limb arc upon the ankle, tho.se of the luie limb abo\e the The latter 

position that of other mammals. 
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It iTHiy be eonveiiient to siiin up the facts which Ivave been 
detailed in this coiuinimicatiou, and to present them in the form 
of a brief resume : - 

(1) In nearly all tin* Orders of Mammalia - viz., tin* Primates, 

Carnivora, Un^ndata, llcxlentia, Ed(‘nta,ta, and Marsnjn- 
alia — there is generally a tuft of strong vibrisste n|K)ii the 
W!'ist, 

(2) This tnft consists of from om* toalnnit tvv(‘nty hairs usually 

(if not always) supplied l>y a strong nervaj w]ii(;h arises 
fj'om the radial lurve of the arm. 

(*1) This struct ur(‘ is as a rule, when ])resent, found in Ixrth 
sext's ; but ixr/isionally it is present in the mah* only. 

(4) The tuft of carpal \ibri.ssa‘ is ajipanndly absent from all the 
Ungulates, (‘xcept //ymr ; ami from the Anthrojjoidea, 
among the Primates. 

(r>) In tin* groufis where the carp;il organ is pr«'sent, it is apt 
to be capricious in its distribution. Thus it js ])r(‘scnt in 
the Lion, and absent in tin* Tigei*. 

(0) With tin* markfxl exception of the Anthropoidca, tlni’e 
se<*ms to be a certiin r(‘lation lM‘tween the pr«*sence of 
the tuft of carpal vibrissa* and the nature of the lbr<‘ 
limbs. When the for(^ limbs are purely ami a datoiy limbs, 
tin* carpal vibrissa* are alisent. 
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March 4, 1902. 

W. Bateson, Esq., F.B.S., Vice-President, in the Ohair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of February 1902 : — 

The registered additions to the Society’s Menagerie during the 
month of February 1902 were 73 in number. Of these 24 were 
acyjuired by presenttition and 49 were received on dept)sit. The 
tobil numlKU’ of depiitures during the sfiine period, by death and 
i*emovals, was 154. 

Amongst the additions attention may be specially direc;ted to : — 

(1) A young male Snow-Leopjird (Felis uncifi), from Ladakh, 
presente<l by (Japt. H. I. Nicholl, of the 1st Bedforclshire Regiment, 
McK)ltan. We are much indebtetl to Capt. Nicholl for the cjire 
and tr^ouble which he has biken in sending us home this rare and 
teiutiful animal, of which so few specimens have ever reached 
us, and to Messrs. Oellatly, Haiikey, k Oo. for its passage home in 
the s.s. ‘ Pi*ome.’ It wjis originally obbiined by Capt. Nicholl 
in Lulakh al)Out September 1901 h 

(2) A pair of Prjevalsky’s Wild Horses (Equas jyrjevalskii), 
being pirt of the same convoy as tliose lately ac(|uired by His 
Gnice The Duke of Bedford, our President, as wivs rtKjently 
announced (see P. Z. S. 1901, vol. ii. p. 505). 

Mr. Hagenlnwk htvs supplicnl me with the following information 
respc?c!ting the capture of these animals : — 

The Wild Hoi’scs were captured in three different districts in 
the vicinity of Kobdo in Western Mongolia (in al)out 38*^ N. and 
90® 35' E.), in the Chinese Empii’e, as shown on the map which I 
now seiul. 

From Kobdo the holies were taken to the Siberian Railway 
Stition, Ob. They wore thirty-nine tlays on the way, including 
four days of tmvel by barges on the River Ob. 

The Prjeviilsky’s Horst^s dmp their young om\s from the latter 
days of April to alxmt the 20th of May, and during this time 
they come to pirticulu’ spots, which ai*e inai*k(Hi on the map, and 
they find at thase places plenty of food and water. 

The system of aitc’hing them is the following : — Large troops 
of Mongols hunt in combimition, waiting for the animals behind 
the hills, and when they olxserve that a great many are together 
they all, on a signal, sud<lenly stuli and ride after the animals. 
As the young ones cannot follow their mothei's, they are caught 
with noosas that are arranged on long sticks. The captives are 
brought to the camp, where the Mongols keep a lot of c.ommon 
mares with their young ones. These young ones are then taken 
away, and the wild colts put to the common Mongol horses to 
be nursed by them. After a few days the young ones become 

' Seo ‘ The Field * of 1902 (vol. xci*. p, 826) for an aooount of the capture of this 
animal. 
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well acquainted with their nurses and then follow easily up to 
Kobdo. 

I exhibit a water-colour drawing (Plate XIII.) by Mr. Smit, 
taken from two of the spc^cimeiis now in the Gaixlens, which gives 
a good idea of the general appearance of Prjevalsky’s Horse in its 
winUir di*ess. 


Mi*. B. Tegetmeier, F.Z.S., exhibited a sei'ies of photographs of 
Prjevalsky’s Horn*, taken on different occasions, and state<i that 
fui*ther information on the subject would bo found in ‘ The Field ’ 
of Januaiy 11 th (vol. xcix. p. 69 , 1902 ). 


Mr. E. N. Buxton, F.Z.S., exhibited a sei-ies of photographic slides 
illustrative of bird- and animal-life on the White Nile, which he 
had lately visittnl. He filled attention to the enormous abundance 
of aqimtic birds and waders which resoi*t to the mud-banks of the 
Nile south of Khartoum and to the 111111101*0118 lagoons in the 
marshes in the neighbourliood of Fat;hoda. Portmits were shown 
of Pelicans, Sacred Ibises (woi*shippe<l by the Egyptians of the 
early dynasties, but not now found in Lower Egypt), and many 
othei* bii'ds — such as Wliite Ibises, Black Ibises, Buff-biuiked 
Heixins, Jabirus, Cranes, Stilts, Fish- Eagles, Goliath Herons, and 
Marabous, These ha<l been secui*ed by the uho of a telephone- 
lens (by Dallmeyer), as also poHniits of the Water-buck, tlu^ 
White-eared Cob {Cohns lencotis), the Tiang {Danudiscus tiang)^ 
and the Hippopotamus. The difficulties of making an appi^osich 
to these wild animals for phoUigraphic pmposes were described. 
Horae cliaractoristics of the Roan Antelope {HipjfMtragm hiico- 
phmm) were jxiinted out, and the habits of the Buffalo of the 
Nile and of the Reed-buck {Cervioapra hohor) were explained. 
Mr. Buxton expressed the opinion that the habit of the natives 
of burning the giuss on the marshes affected the coloiation of the 
White-eared Cob. The variation in coloiu* of individuals of this 
species was illu.stnite<i by two heads of old males, and a skin of 
another individual was exhibited allowing a white spot on the 
withers resembling that found in Mrs. Gray's Water-buck {Cohm 

Pictures were also shown of village-life among the Dinkas— a 
race of remarkable statime which inhabit the southern part of the 
Ghezireh. 


Mr. G. T. Bethune-Baker, F.Z.B., presented a paper, entitled 
“A Revision of the Ambl3rpodian Group of the Butterflies of 
the Family Lycaenidae,” and mode the following remarks : — 

This important section of the LyctenidaB is broadly confined to 
the Indo-Malayan region, though a few species are found in 
Ciiiria, Japan, and Queensland, and a few have also l>een recnnled 
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It has had ujany supporters, and still maintains a prominent 
position in zoological t<ixt- books and populai* compilations. It is 
doubtless Lirgely due to a confusion of true petirls with “blisters ” 
or pearly exciescences on the shcdl. There is no recoided instance 
of an undoubted sand-giuin having haen found in a pearl, 
althf)ugh hundreds have been exaiuined. All attempts to pi*oduce 
pe^irls by introducing such bodies into the tissues or between the 
shell and mantle hav(5 led, at best, only to the formation of 
“ blist(U's.” 8ueh metluMls of obtaining tliii latter have long l^een 
known to the Chinese, and have repeatedly been applied in other 
countries. Chemnitz, Bt.*ekmann, and others (1791) regarded 
Linmeus’s “ secret proces.s ” tis merely boring the shells. However, 
no subs(H|uent boring experiments liave yielded anything but 
blLstei*s, and tlie jK)pular notion of Linnams’s 7nodus operaiidi is 
little mor e than a guess. A great step in the right dii'ection wiis 
made when Filippi, in 1852, discovered the connection between 
pearls and the presence of Distomum dupUcatam in AnodonUt. 
Filippi regjirded these Trematodes as encysted. In his later 
papers luj allowed other forms such jis Atax y 2 ) 8 ilophorii 8 to be 
oecuisional eaus(‘s of pearl- fonuation. He recognized that the 
action of these jKirasites wjis specific;, and compired it to the 
formation of plant galls. Kueheiimeister (185G)as.s(K*iated pearls 
in Maryaritana maryarUijWa with the laiva' of Atax ypsilo- 
phoras van Ikuieden, which occur in the mantle, enelostMl in cysts 
s(»creted by the mollusc. He held that otluT |i{irusites, as well 
as bodies of internal origin, might also cause jK\arls. 

Mobius (1857) found Trematode rem.ains in pearls from the 
l\^irl ( ly.ster of Iht' VV^est Ca-ist of Auuudca (probably Margariiifera 
margariilfera Ji., \iii\ inazatlanicci Hanley^). Keluirt (1859) 
lield that pinisites played an important part, in perirl- formation 
in Margai itifera ridgaris (Schumacher) in Ci^ylon, but did not 
jLSsociate any definite oi-ganism w’ith it, although he found sevciivl 
s].)ecies living in the Pearl-Oyster. Thurston (1894) confirmed 
the (‘xistence of platyhelminthan panusites in the stime species, 
but did not ixssert that they had anything to do with peaid- 
pi-oduc*tion. Carner (1871) found that pearls in Mytilm eduUs 
and Margaritana ^mrgariiifei'a were due to I listom ids, against 
which the mollusc^s pnitec'ted themst‘lve8 by coating them with 
calcium- wirbonate. Comba (1898), who claims to have dist’oveied 
a method of producing five jiearls by artificial mejuis, sjiys (p. 6) 
that the csiuse is “ un pinissito il cpiale viene dal molluseo awd* 
lup|iate di stmti di una Ixiva che indurendosi forma la perla 
formando cosi una pustola ed una psdlina che eresce in grossezza.” 

DulK)is (1901) found in Mytilm edulis t\mi the pivduction of 
pearls wius due to Distomid larvae, to which (without description) 
he applied the name Diatomum mirgariiaram. His account of 
the “ dhayregatimi ” of formed peswls, and the libeiution, to i*epoat 
their life-cycle, of the partisites that form their nuclei, is (juite at 


' For revwtd nomenclature of the Pearl-tasters «ee Jameson, 1901. 
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variance with my expenence; and appai*ently presupposes that 
the Tiematode can survive complete calcification, which would 
indeed be a voiy remai’kable biological phenomenon. According 
to Dubois it is only certain pearls tlmt, by the death of the 
Distornmn^ escape this annual <lisintegiution and so reach gimter 
dimensions. 

Von Hessling (1858), it seems, was the fii'st to fiscei*tain that 
the pearl is formed inside an epithelial sjic, and he emphtisized 
the im}K)rtance of this structure. He regarded the sac as lieing 
derived from the blood-(;ells. 

This Siic has been noted by Diguet (1899), who suggests that 
it may be due to tht* stimulation of a pinisite. I am find no 
sup|>ort for J)iguet\s view, that the formation of the j>earl in this 
Stic proceeds on difiei*eiit lines to those on which the substance of 
the shell is de{»osited. 

The ‘‘vesicle or bag of the ovum” figure<l by Home (1826, 
pi. xiii.) may also be this sjic. 

Befoie entering uj)on an account of my own obwa-vations, I 
wisli to expi*ess my thanks to Mr. II. H. Arnold B(*mrose foi* 
kindly pre{)tii*ing the mierophotogi'aplis which am)mpany this 
papei* ; to Baron Louis d’Hamonville for miudi vjduable inform- 
ation conceining th(j pearl-la^aring mu.sstds of Billiers ; to 
Mr, A. Heot-t, of tlie Lincashire Sea- Fish llatehei'i(‘s, for supplying 
me with abundsuit material from the l^iel musstd beds ; and to 
Mr. W. W(‘lls, Marine Sup(‘rintend«‘nt at the Brighton Acpiariuin, 
for conducting experimenis for me. 

The distribution of pearl-pro<luoing individuals of Mar^ariilfera 
Timryaritifera L., M, maHnut Janu^son, Phnia niyrhai Liin., 
Hijypopus h^ppopus L., and Trklacna yigas Lim,, in New (luincni 
and Torres Stmits, suggested to me that iM»sirls wei'e the result 
of a specific pathological condition, and that the ciitaimstanws 
neccssaiy to ensiu*e infection wert* pw>.sent only in cei-tain areas, 
often of small extent. I .soon convinced myself, by a study of 
material that I bi-ought home with me, that Treinatodes formed 
the nuclei of some of the iitwirls in each of tlie almve- named 
species, but tluit othei-s contained nothing more tlian a few^ 
yellowish granules in the centre. The same results were obttiined 
with specimens of Mytilm eduliSf sent me from Lancashii'o by niy 
friend Mr. James Johnstone. In all ames where the pearls had 
been pre.^rved m situ in the tissues, they were found to be 
enclosed in a me composed of an epithelium physiologimlly and 
histologically identical with the outer shell-seci eting epidermis of 
the mantle. Tliis obseiwation at once accounted for the similarity 
in structure between the layers of the sliell and those of which a 
pearl is composed. The obvious conclusion was that this sac is the 
direct^ a'tid the Trevimtode the indirect^ cause of pearl-prodAietion^ 
and that the key to the problem of the origin of pearls might be 
obtained by investigating the origin of the sac and its lelations 
to the Tiematode. 
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As it was not possible ‘for me to return to the liabitat of the 
true Peiirl -Oysters, I selected the Common Mussel {Mytilua edulis) 
as a suitable species upon which to begin my observations. This 
mollusc produces pearls in many jocundities on the coasts of Europe, 
but it is only on c(‘rtain beds that pearls are abundantly formed. 
The most favourablt^ places seem to be estuai*ies or Lind-locked 
channels. In such situations pesirls may be found in almost 
c*very example, ex(M‘{)t those which are atbiched to stsikes or 
floating objec^ts, and so raised oft* the bottom. 

The pearls produc^ed by the Common Mussel are, like the 
mu’reous lining of the shell, lacking in lustre. They are genendly 
white 01 * silv ery, but blue and brown examples are not uncommon. 
They have no value tis gems, though, stmnge to say, a market 
seems to have existed for them in the first half of the last century 
(“ D.C.,” 1830). 

They are mostly formed in the subcutaneous tissue of the 
dorsad body- wall or in the iiuvntle- lobes. When they occupy a 
more dei'p-sesited jKKsition they have probably been secondaiuly 
displaced. 

In the little harbour of Jlilliei*s (Morbihan), situated on the 
estuary of the Villaiue, theit^ is a colony of pc».arl- bearing mussels, 
that ha^ been described by dTIamonville (1894). After reading 
<lTlamou\'ille’s account, I Wiis struck with the idea that this 
colony should offer spwial facilities for investigjitiiig the causes of 
pe 4 irl- formation and the (conditions for infection. ITHamonville 
found that although tht' mussel is abundant all r(.niud the cojust, 
pearls art* only prcrluced in the harbour itself, the beds being, at 
nuvst., only a few acr(*s in c‘xtent. Ht*re almost every shell, if not 
too young, contains pearls. 

1 visited Hilli(*i‘s in Auginst 1901 and again in December of the 
.same year, and had no difficulty in finding th(* p.a';usit(*s and 
tmeing the put played by them in pearl -format ion. They weii^ 
the larva* of a Distomid belonging to the snbgenus Leacitho- 
iUmlniun (Loos), and veiy closely I'esembling L. somaterim 
{U- vins(*n), which in the mature condition inhabits tlie inteatino 
of the Eider Du(*k. 1 found larvic, very similar to these, in Sporo- 
cysts in Tapea decitssaimy and .subsecpiently proved the infection 
of Mylilm experiinenbiUy from these Sporocysts. In September 
of the same year I visiteii Piel, LaiKsishin', and found that there 
also [Hijuls are caused by the same pamsite, but that iu this cjise 
Vanlittm edid<e> acts jis “ first host” for the S|)Oix>cyst. 

Finally, in IWember 1901, when I revisited Billiei's, I examined 
five specimens of tlie Common Scott*r or Black Duck, (Edemia 
nigra L., which is notorious in the Villaiue for its depredations 
on the mussel -beds,, and is locally (Milled, on account of its habit 
of feeding on MytUttSj “Cane mouli^re.” Eveiy one of these 
sjKHjimens wtus teeming with Dktomum {Leimthode^idriam) 

Bomaierim, 

For histological work, pejirls were decalcified in situ in the 
tissues and tlien swtioaed. Oth(*i*s were decMilcified, cleaned, and 
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examined whole; while othera again were ground down on a 
Water-of-Ayr hone, care being taken that the “ Schliff so made 
should pass as nearly as possible through the centre. The 
CercaricB and Spoiocysts were either examined entire, or sectioned 
in sitti. 

For decalcifying, it w.os found l)est to use pearls preserved in 
spirit, as those that had been kept in a diy state, Jiltnough often 
giving good results when examined entire in oil of cloves, were 
unfit for cutting with tlie microtome, owing to the brittle and 
homy nature of the dry conchyolin. The most sfitisfactory effects 
wei’e obtained by using very dilute (’5 to 1 per cent.) nitric acid 
in water. StroTjger solutions often auised bubbles of wirbon 
dioxide to be evolved in the residual coiicliyolin, but by using 
these weak solutions freely the gm wiis dissolved almost as soon 
as foniied. Tlie time re<|uired for this process varied from a few 
days to some weeks, iujcx)rding to the dimensions of the pe*irl and 
the pi-oportioii of conchyolin to salts. 


Stnccture of the MwnMe and SheU, 

The tissues composing the mantle of Mytilus edtdis are : — 

(1) An external simple epithelium, which is a direct continua- 

tion of the dorsal body- wall ; 

(2) An internal ciliattnl epithelium, resembling the epidennis 

of the foot and gills ; and 

(3) A spoiigy connective tissue, in the meshes of which the 
blood circulaU\s. 

The external epithelium (PI. XIV. figs. 1-4, PI. XV. fig. 5, 
ext.ep., and text-fig. 22) is composed of a single layer of flattened 
columnar cells with spherical or ovate nuclei. The outer surfaces 
of these cells are closely applied to the inner nacreous sul)stance of 
the shell. The appeax'ance of this epidermis differs considerably 
according to the degree of contmction and method of preservation. 
Its constituent cells are polygonal in surface view, and brick-shaped 
or columnai* in sections at right angles to the siu’face. 

Their protoplasm stains rather more strongly with hmmatoxylin 
than that of the connective tissue, and shows faint strim perpen- 
dicular to the surface. Them bases are at.tficho<l to the connective- 
tissue fibres. Scattered here and there thmugliout this epithelium 
are sphencjil cells which stain lightly. They may be the “ Eirund 
kornige Zellen ” that Tullberg desciibes (1882). They are never 
numerous, and I am inclined to attribute their presence largely to 
defects in preservation. 

The epidermal lining of the mantle-cavity (PI. XIV. fig. 2, 
PI. XV. fig. 5, and text-fig. 22, inLep,) is the typical glandular 
ciliated epithelium so’ common in the skin of invertebrates. It 
is compo»&d of colummir ciliated cells and interstitial gland-cdils, 
gome of which project basally into the cjonneotive tissue. It is 



ORIGIN OF PEARLS. 


145 


1902.J 

altogether a much more heterogeneous layer than that applied to 
the inner sui’face of the shell, and is usually nithei* thicker. 

The connective tissue (PI. XIV. figs. 1-4 ; PI. XV. fig. 5, c.U) 
is a meshwork of irregulfir or stellate cells with oval or spindle- 
shfiped nuclei, and more delicate fibres the nuclei of which are 
relatively longer and narrower, and stiiiii more deeply than those 
of tlie former. There is a perfect intergiadation between the two 
kinds of cells, and then* relative abundance vari(‘H in different 
individuals according to the condition of the gonads. The fibres 
are more luiinerous just under tlie epidermis than (dsewhere. The 
bloo<l cumulates in the spjices betw(‘en these c<*lls and fibres, and 
in places these Licume are enlarged to fonn regular blood-sinuses. 
Numerous blood -coi*pus(des (hi.) csui be seen in the meshes of the 
connective tissue, esj;)ecially under the outer and inner epidermal 
layei*s. 

Yellow^ reiVactive granular masst^s, showing tnujcs of cellular 
structure, soini'times o(;cui* in the meshes of the mantle paren- 
chyma.. espt'cially in old mus.sels. These may be the remains of 
tlui bix)ken-down gonads of previous years, or groups of dead 
leucocytes. 

In the (HmiKictive tissue are embedded the nerves and muscle- 
fibres of the mantle, and the gonads wdien ripe e.xtend into it. 

The striuTture ()f the shell has been very thoroughly investi- 
gated by von Nathusius Kdnigsborn (1877), Tullborg (1882), and 
Ehrenbaum (1885), to whostM»bser rations 1 can ad«l nothing new. 

The im‘thod in wliicli the sin'll is laid tlown is of great iiit(»,rest 
on account of thi* identity in structure between tlu‘ subshince of 
pearls and that of the slu'Il. Biederiuamrs rtxvnt paper (1901), 
which is f\dl of luwaiid significant facts and carefully summarizes 
previous obser\'ations, proves lawoud all (piestion that the organic 
btvsis of the shell (conchyolin), which is pitvsent alsc^ as the bisis 
of p«irls, is a true cuticular prcxluct., secivted or excret;C»d by the 
underlying epidermis of the mantle. Biederinann shows that in 
both Lamellilmmchs and (hmtit)jK)ds the esdeareous substance of 
the shell can onh/ he iUpositerl in 8N>ch a cnticle. 

The cuticuhir conception of the conchyolin was, I believe, first 
pi’ 0 [iounded in this form by Huxley (1859). In sections of the 
deodcified shell and mantle, I find that the epithelium is generally 
applied clostdy to the conchyolin, and its cuticidar outer surface 
is apparently dinvtly continuous with the latt<»r. If, during the 
piXH^ess of fixing, the imintle has Imhmi s<‘pir.ite<l fn>m the shell, a 
ct»i*t{iin iimount of uncalcifiisl conchyolin may be found attachetl 
to the epid<»nnis, Moivover, if the mantle of a live mussel be 
aiw^fully stripjied fn>in the inner surface of the shell, a delicatt^ 
ti’ansparent mombmne, like that wdiich Huxley found in AiiodoiUa^ 
hut less conapicuoiis, can bo detected. This memhmne teal’s away 
irregularly, some pirts wihering to the mantle, othei’s to the shell. 
This irregular twii’ing is a further evideiuio that the uncalcified 
membrane is in CMintiiiuity wdth Imth shell and mantle. That the 
mantle can, however, detach itself fix^ni the inner suHace of the 
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shell is obvious in such forms as MargaritiftTa^ Pinna^ and 
Tridacna^ where tlie ma ntle margin is freely retractile. 

The evidence adduced in supjwrt of the alternate theory of 
growth by intussusception, originated by Mery (1712), revived by 
von Nathusius (1877 k 1898), and supported by Felix Muller 
(1885), is not convu’ncing. The facts supposed to lend weight to 
this hypothesis are <juite explicable on the apposition theoiy. 

Pearls, Blisters, and Cmicretions. 

As some confusion exists as to the exjict connotation of the 
word pearl, 1 projwso to adopt in this paper the terms “ peful,” 
‘‘blister,” ami “free concretion” for three difterent kinds of 
structui’cs that occur in molluscs. 

Pearls, — A pearl consists of one or more layers of shell-substance 
(i. e,, conchyolin in which the crystals of inorganic nwitter ai^ 
dispos<r‘d in the siime manner as in the shell), enclosing a central 
nucleus, and formed in a closed sac embedded in the tissues. 
This Stic is composed of epithelial cells simihu' to those that form 
the outer mantle- epidermis. This Stic is fii-st formed mound a 
parasite, which probably exercises a specific stimulation. 

In Myiihts edalis and many other forms this panisite is a lai val 
Tremat.ode, but it is [wobable that, certiiin other puiisites can 
stiinulat<> somci molluscs to form such sjm's. The })amsit<^ d(H?s not 
ne<*esstirily becona? the nucleus of the pejirl, but may escajK) from 
the sac before calcifi<*4»tion. 

Any of the Hubstan(*es which form the diflerent paints of the shell 
may be reprosente<l in a pearl. Thus we have naci’«H)us i^etiils, 
prismatic pearls, the pt‘riostracum jMiarls of Modiola inodiolns 
formed in the mantle- imu’gin, jw^arls a pai*t of which may be 
formeil of the tninsp ij*ent striated substance which clianicterizes 
the attachment of t\iv> muscles to the shell, and |)eHrl8 foimed 
entirely or in part of the substance of the hinge-ligament. Dirge 
brown leathery hinge-pejiils aie ocx^ionally found in Tonies 
Straits in Margaritifera inaxinm Jameson. 

A pearl may become sectondarily fused to oi* embedded in the 
substance of the shell by the absorption of int<u*vening tissues 
(text-fig. 22). Tliese pearls are sometimes sjx>ken of as attached 
pearls. Similarly two or more {a;arls may bc‘Com(j fused togethei*^ 
foraiing double oi- com|K)und {>eiirls, of which a nottible example 
is the celebmted “ Southern Cross.” 

The vaiious subsbiiices, when two oi* more are present, are 
not always ariunged exactly in tlie i-everse order of the layers 
of the shell, as sometimes stated. We may, indeed, have several 
alternations of nacre and prismatic substance, or of the latter 
and conchyolin. The kinds of shell-sulistance entering into 
the composition of a peail are determined by the position of the 
latter. De Yillepoix (1892) hjis shown that different parts of the 
mantle-epithelium are concerned severally in the formation of 
periostraeuin, prismatic and nacreous sulistance. Obviously the 
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epithelium of the pearl-sac acquires the special characters of the 
adja(*ent pait of the epidermis. 

Blutera. — It is projx)sed to confine this term to internal 
excrescences of the shell, which ai-e caused by the intrusion of 
foreign l)odies l>etween the mantle and the shell, or by the secre- 
tion of a nacreous cicatrix to close the perforjitions of Iwring 
molluscs, worms, or sponges. Tht^se are sometimes refen*ed to 
as attiUihed peju’ls ” or even jis “ jxjjirls,” but have a totally 
difterent mode of origin and should never be confuse<i with the 
latter. 

(Jonci^etuma.— In many molluscs small free calcospliftritic liodii^ 
oc(Jur at times in the connective tissues, which, not lieing encloseil 
in epidermal sacs, cannot aoqiiiie the structure of the sliell- 
sul)stJince. They are prolwibly ilue to different causes in different 
molluscs. In Tapes they are frecpituit, and are due to the 
calcifiwitif)!! of degenerated SjKuxKysts or of dead Oeic4ii-i«5 con- 
tained in the sjinie. Similar concretions, which I found in 
2*Jiola8 cawl'ula at Billiers, were caused by dead Oerctirue of 
another spetdes, contjiined in Bporocysts, 

Old examples of editlis L., Mmliola modiolus L., 

Hippapm hippcrpns L., Marguritifera vulgaris (Schumacher), and 
Anod-onta sometiim^s contain similar iMulies, ]>ut their origin in 
these cases is uncertain. 

In all nist^Uices that have come under my notice they are more 
or li^ss spheri<*al, an<l compose<l of needle- liki* prisms of carlsmate 
of linn* ludiating from a centn*. 


Slracture of Tenrh. 

A Mgtdm-\^i\\v\ exiuniiUHl entiix? often shows a darker sjK>t in 
the centre, which con‘espontls to the nucleus.” The nucleus is 
always vLsible in a section grmind fix)m the jve^U’l, though its size 
varies frem *1 mm, to *7 mm. 

It is often yellowish hniwn or black, the colour l»eing imparted 
by the dead remains of the Trematode, or by the small amount of 
resi<Ui|d matter left, if the wonn has esc*^ipeil frein the sjvc 
(PL XVII. figs. 12~1G). The ciystjdline structure of the nucleus 
is quite different to that of the remainder of the ptxirl and to that 
of the sliell. Wc' fiinl in the nucleus one (PL XVIl. fig. 16) or 
more (PL XVI. fig. 8, PL XV^II. fig. 14) eentres of cidcffication, 
consisting of spluTical masses of indially ariungetl ciysLals. Eiu*h 
ceiitit^of wdcificjition, if more tluin one Ih^ present in the iiucleuvs, 
shows a distinct black cross when vi(‘\vtxl Initwren cmssed nicols. 
{sometimes the nucleus is irregularly or incompletely adcifit^d 
(PL XVll. figs. 14“ 16). The resemblunct^ which rencretions 
and the nuclei of p^ls l^eiir to flartiug's bodies (Harting, 1872) 
is interesting ; for they lU'e formed, so far as we can judge, 
in a similar manner, namely, by the slow precipihdion of 
carbonate of lime in a viscous snlistaiice like albumen or decaying 
animal matter. On the other hand, the peripheral paids of the 
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peai'l are, like the shell, formed by the calcification of the outide 
of the living cells, and owe their structure to the special characters 
of that membrane or of the underlying epidermis. 

A section of a decalcified pearl shows the nucleus, in which the 
cuticle and sometimes the su(?kei*8 of the Diatonium can be 
distinguished. Occisionally the outlines of the soft parts (e. 
pharynx and digestive (iiec.a)ai‘e still visible, Jis in PI. XIV. fig. 1, 
& dig. More genendly, however, nothing can l>e seen but a 
imvKs of yellowish- lirown granuLu* suljstjince Kuriounded by the 
cuticle (text-fig, 22). 

There is often a ceitain amount of refmctive granular matter 
associated with the remains of the worm, piobably an excretion ; 
and, if the parasite migrates out of the sjuj, this may form the 
inconspicuous nucleus of a peai’l. 

Just as the peripheral pirts of a pt^arl present, when ground 
down to a thin section, a similar structure to that of the shell, 
so the conchyolin basis of a dewdcified j>earl sliows the same 
charactoi's. The outermost layer of the latter is uncialcified juid 
continuous with tlie cuticle of the cells of the sjic, just as the 
out.er mantle-epidermis is attached to the inner surftice of the 
shell (PI. XIV. fig. 1, con.'). 

There is no organic union between the conchyolin and the 
nucleus. 

Tlie sac containing the pe^irl is comj)osed of a simple columnar 
ejntheliiiui (PI. XIV. fig. 1 k. text -fig. 22, s.), which in its histo- 
logical* structure, as well jis in its jK)w<*r of seereting us a cutiele 
the concliyolia basis of the pearl, is iridistinguishalde from the 
outer epidcjrmis of tlie mantle. 

Blood-spaces, (containing eorpiistdes, are well develojied tu’ound 
the sac. 

Such a pearl cannot then lie compared — as some writers have 
suggested — witli the (concretions or csilculi of cholesterin or other 
substances found in the vertehnitre body, but rather with the 
stiaictures sometimes found in epidermoid tumours and atheixima 
cysts. • 

Origin and Devehprmni of the Pearl, 

The Trematode enters Mytihis ednUs as a tailless Oercaria, and 
at first may cjften lie foiuid between the mantle and shell. It is 
probable that it r(cachc‘S this position by boring tluxiugh the 
mantle, but 1 have not yet been able U) find one in the act of 
doing so. The larva? encep about on the inner surface of the 
shell, and, after a while, again enter the connecctive tissue of 
the mantle, where they come to rest, (ussuming a spherical form. 
They seem to avoid the more muscular pii-ts of the mantle — ^no 
doubt because the absence of a definite boring apparatus makes 
it difficult for them to pass through the latter. When embedded 
in the tissues they are visible to the naked eye as little yellowish 
spots, about i mm. in diameter. 

At first the worm only ocxjupies a space lined by connective- 
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tissue fibrils (PL XIV. fig. 2), but soon the tissues of the host give 
rise to an epithelial layer, which lines the sp^ce and ultimately 
becomes the pearl-sac (PL XV. fig. 5, a.). 

This epithelium appeal's to arise quite independently of the 
outer epidenuLs, and is no doubt due to a specific stimulation on 
the part of the parasite, as other parasites, e, g, Sjiorocysts, Oestode 
larvae, &c., ai'e not suiTounded by such a sac. 

At first a few cells apj^ear (PL XIY. figs. 2, 3, pr.), which pi*o- 
liferate and aminge themselves along the walls of the cavity. 
These cells ai-e larger than the conn(?ctive- tissue corpuscles, and 
more susceptible to stjiins. ^fhey are flattened and polygonal in 
surface view. Their nuclei (PL XIV. fig. 3, n.) ai^e large and 
spherical, and show the mnspicuous chromatin reticulum and 
distinct nucleolus that chiiracterize the nuclei of embryonic or 
rapidly dividing tissues. 

I have not been able to find the nuclei of these cells actually 
undergoing division. The proliferating sheet of cells ultimately 
surrounds the parasite and becomes the sac. From the first 
these cells are basally continuous with fibres of connective tissue 
(PL XIV. fig. 3, Their tiunsformation into the pem'l-sac is 

a gnidual one, and every step can be traced in sections of the 
pirosites in situ. 

If the Tpmatode larva completes its maximum possible tenn 
of life it dies, and the tissues of the laxly break down to form a 
structureless mass, which retains the form of the jm'Jisite owing 
to the rigid cuticle. 

In this mass arise one or more centres of calcifittition (PI. XVI. 
fig. 8), and the prwipibitiou of cai-bonate of lime goes on until 
the whole larva is conveiicd into a nodule which has the ftdco- 
splueritic structure alreiwly desca-ibed for the luudeus. The 
gninular niatter surrounding the worm, if present, also undergoes 
cjilcifictition. 

The epithelium of the sac then l)egins to shed a cuticle of 
conchyolin (PI. XIV. fig. 1), and fi-om this j)oint the git)wi;h of 
the pearl probably takes pbice on the same lines ami at the sjime 
i*ate as the thickening of the shell. 

Tlio 8>ic .sometimes begins to form pearly substance befoi-e the 
worm is completely calcified (PL XVll. fig. 16). 

I he Distoinid larvie sometimes lejive the sac formed jiround 
them, and voluntarily migrate into other pirts of the Ixxly 
before again settling clown. Empty sacs may be found in the 
mantle, and old s])ecimena of the Lii'va (distinguishable from 
recently immignited ones by their darkei* colour and ladim 
excretoiy organs) sometimes occur free between the mantle and 
the shell. 

The occiiiTence of pearls in which the nucleus is not a Trematode 
but merely a few refmctive granules (PI. XVII. fig. 13) am be 
accounted for in this m>umer. 

Some compound [)earls are evidently formed by short migrations 
on the port of the Oercariae, which leave a small amount of 
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i^idual material in the sac, vacate it, and settle down in the 
immediate vicinity (PI. XVII. fig. 15). 

The residual matter in the fii\st sac forms the nucleus of a pearl, 
and if the Ti-ematode dies another is formed in the new one beside 
it. If these pearls grow and fuse a double petml is formed, the 
nucleus of one half being obviously a Trematode, that of the other 
being merely granulai* matter. 

I have tiuced three stages in the formation of such a pearl — the 
first, in which a Gercaiia is found in a sac with a vacated sac close 
by ; the second, in which a small pearl is close to the live Oercaria ; 
and the thii*d, in which two or more small pearls lie close together, 
only one having a Trematode for nucleus. 

Dubois (1901) suggests that the death of the Distoma may 
sometimes be deteiniined l)y Spoimoa, some membei'S of which 
group are known to attack Trematodes. In one of the specimens 
that I sectioned theie was a parasitic protozoon embedded in the 
tissues. If such parasites w^ere to occur fiequently they would 
of coui>ie facilitate and intensify the production of pearls. But 
they are not essential, any more than the presence of the dead 
Distoma in the si\c is necessaiy for pearl-formation. 


Text-fig. 22. 



int.ep. 


A Pearl about to become attached to the Shell. 

«»., nucleus of ^*1 ^ int,ep„ iiitoriml ciliated epidermis of mantlj; extep,, external 
epidermis of mantle; roa., conchy olin basis of pearl ; epithelium of pearl-sac; 
o,t,, connective tissue. X 60. ^ 


A pearl may increase in size until its diameter is consideiubly 
greater than the thickness of the mantle, so that it protrudes 
visibly. It may even break through the ciliated epidemis; for 
valuable pearls have been found in the branchial chamber and 
also outside the shells. 
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If it presses upon the tissues intei^vening between itself and the 
shell, these may become absorbed, in which case the epithelium 
of the pearl-sac becomes continuous with the shell -forming epi- 
dermis (text-fig. 22). The result is that the subsequently formed 
layers of the peai-1 aie continuous with those of the shell, and an 
attached pearl is formed. The fusion of two or more pearls to 
form a compound peail is effected in the Sfime way. 

Structure of the Trematode Larva. 

With the exception of the female repi-odiictive organs, which 
are its yet undeveloped, the larva. j)rosents all the characters of 
Diatomum {Brachycidiimi Diijaidiii, 1845, Leucithodemlrium Loos, 
1896) sonmtericF (Levinsen, 1882), from the Eider Duck, Greenland. 
(For snb-classifi(^ation of Dujaidin’s subgenus Brachyccdiumy see 
Stossich, 1899.) Tlie body (PI. XV. fig. 6) is oval, blunter in 
front than behiinl, and i-apering markedly in the last third. In the 
resting condition inside* the stu* it is nearly splierieal. The average 
dimensions are *55 mm. to *7 mm. The extreme sizes seen w*ere 
*45 mm. and *75 mm. Tlie oiul sucker is larger than the ventml 
one, the ratio of their diameters being usually about 4 : 3. But 
in this jK)int there is a considerable amount of variation both in 
the larva and in the adult L. somaterire. Ex(;ept on the sui-faces 
of the suckers, which aie smooth, the cuticle is beset with small 
spines (text-fig. 23). These a.re armngod in transverse rows, the 

Text-fig. 23. 


AWWA’, 

^ ^ ^ ¥ 


Caticle of the Cercariaf in surface view. X 700. 


members of which also form diagonal rows, so that the cuticle 
in surface view appears to be divided up into little diamond- 
shaped fields. Thei*e are about two humired transverse rows of 
spines on the dorsum. Immediately around the ventml sucker 
the spines occur in concentric circles. The connective tissue is 
the typical imrenchyina of the Flatworms (PI, XIV. fig. 2 ; PI. XV. 
figs. 5, 7, pa.). It is licher in nuclei immediately under the skin 
than elsewhere, especially on the dorsal surface (PI. XV, fig. 7, 
pa.n.). Some muscle-fibres are present in the connective tissue 
running from the body- wall to the suckers and phtuynx (PI. XV. 
fig. 7, m./.). The musculature of the body-wall consists of an 
outer circular layer (PI. XV. figs. 5, 7, c.m.) immediately under 
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the cuticle, a deeper longitudinal layer {Lm,\ and, on the ventoil 
surface, a less defined tract of transverse fibres inside the longi- 
tudinal muscular coat. 

The suckers are lodged in a slight involution of the cuticle 
(PI, XV. figs. 5, 7). Their relative and absolute sizes in surface 
view ai*e detennined by the degree of contraction of their con- 
stituent fibies. The ventiul sucker is alxmt one-foui’th or one- 
third of the total breadth of the body. 

The mouth is situated in the middle of the anterior sucker, 
and generally appeals tiiangiilar in sections (PI, XV. figs. 6, 7, m.). 
The funnel-shaped bucctil tube opens behind, by a nan*ow orifice, 
into the sphericiil muscular pharynx {ph.), lliis is followed by 
the short straight resophagus (ae.), which, passing upwards and 
backwards, bifurcates to form the sac-like digestive c»ca (PI. XIV. 
fig. 2 ; PI. XV. figs. 5- 7, dig,\ which ai*e dorsal to the other organs. 
In the resting worm these cieca are greatly distended with 
yellowish granular material, doubtless derived from the tissues of 
Mytihis, 

Even the (esophagus is often tightly crammed with food. 
The digestive system in this condition occupies the bulk of the 
body, anterior to the venti*al sucker, bat when empty is much 
smaller. The posterior end of the pharynx is provided with a 
gi-oup of salivary glands (PI. XV. figs. 6, 7, s.grZ.). The epithelium 
of the digestive system consists of very laige flat polygonal cells 
with conspicuous nuclei (PI. XV. fig. 7, int,ep,\ The individual 
cells can sometimes be distinguished in pressure preparations. 
There is an ill-defined supra-pharyngeal nerve commissure (PI. XV. 
fig. 7, nx,) and a pair of lateral cords. The excretory system 
(PI. XIV. fig. 2 ; PI. XV. figs. 5 -7, ex.) consists of two enormous 
tubular sacs, extending to the anterior end of the body and 
converging to form a pyrifonn median vesicle, which opens by 
a pore at the hinder end (PI. XV. fig. 6, ex.p.). The excretory 
tubes are generally quite full of opaque spherical granules, 
presumably of excretory matter. When treated with hydro- 
chloric acid they become transparent (PI. XV. fig. 6). 

In living Specimens a few flame-cells can be seen in sliort, 
lateral, and apparently unbranched tirbules given off by the 
excretory sacs. But the distended condition of the latter makes 
it difficult to ascertain their precise relations. 

The female organs are not. developed in the resting larva. 
The worm is protandrous, and the male genital organs reach a 
conspicuous size, even in the Sporocyst. The rudiments of the 
testes, vasa deferentia, and penis are very obvious in sections 
(PI, XV, figs. 5, 7) and in stained prepar*ations of the entire 
worm (PI. XV. fig. 6). Being composed of young cells they stain 
deeply. In fresh specimens they are less obvious. The penis 
opens out at the genital pore (PI. XV. fig. 7, g.p.\ which is 
situated immediately in front of the anterior border of the 
ventral sucker. It is an elongated hollow pyriform body, lying 
in fi^nt of and dorsal to the sucker. The rudiment of the 
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seminal vesicle receives the vasa deferentia (PI. XV. fig. 6, vd.)^ 
which can be traced back into the spherical testes (<e.). 


Biology, 

When the larva first enters Mytilits it is somewhat smaller 
than the resting specimens and more transparent. The excretory 
organs, which are laden with granules while in the Sporocyst, are 
comparatively empty, and the gut is not yet distended with food. 
As it grows older both the excretoiy and digestive systems become 
more and more laden, so that they form the gi'eat mass of the 
body (PI. XIV. fig. 2; PI. XV. %. 5). It is largely to the 
contents of the latter that the parasite owes its dark yellow 
colour, the cuticle being pale golden or straw-coloured. 

The worm often excretes some granular substance, which may 
almast surround it in the sac. It is this stuff that soi’ves as 
‘‘nucleus” for a pearl, if the Ti*ematode migrates to another part 
of its hast. 

It is interesting to note that at no period is this worm encysted^ 
in the sense in which the Liver-fluke and so many other 
Oercariae encyst. The dark colour of the epithelial siic, which 
can often be isolated with the worm, suggests, on casual obser- 
vation, that the latter is encysted, but I have determined by 
sections that this is never the case. 

In a certain sense it is a resting stage, but the distension of 
the alimentaiy system makes it obvious that it is also a highly 
assimilative phase in the life of the worm, which is storing up 
energy for the mo,turation of the gonads, on reaching the final 
host. 

Life-history of the Parasite, The Sporocyst Stage, 

After a laborious examination of most of the organisms which 
inhabit Billiers Hai’bour, I wjis rewarded by finding, in Tapes 
decmsatus Gmel., Sporocysts containing tailless laiwao, almost 
identical with those which occur in Myiilm (PI. XVI. figs. 9, 10, 
and text-fig. 24). They differed from the latter only in their 
smaller size, paler colour, more distended excietoiy organs and 
empty gut, and in the possession of special sense-organs and eyes. 
Tapes deoussalnis is extremely abundant in Billiers Harbour, 
living in buirows about six inches deep in the black gravelly 
clay tlrnt forms the bottom. The local name of this mollusc is 
Pcdmirde^ and it Ls extensively collected for food. I am informed 
that although Tapes occui's in small numbers all along the shores 
of the Villaine, it is nowhere found in sufficient quantities to be 
worth fishing, except in Billiers Harbour. Indeed, when I visited 
Billiers in December 1901, a lugger from the other side of the 
estuary came over specially to collect this shell and Mya arenoHa 
for the markets, there being no supply on the south shore. 

I found Sporocysts in every specimen of Tapes that I examined, 
numbering nearly two hundred. They occur in the muscular or 
Proc. Zool. Soc.~1902, Vol. I. No. XI. 11 
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connective tissne of the mantle-margin, where it is attached to 
the ‘^pallial line,” especially along the veptral border, and 
around the insertion of the siphonal musculature. The favourite 
place seems to be the dorsal side of the latter. The individual 
Spbrocysts are embedded in and closely adherent to the bundles 
of muscle-fibres. 

In young examples 1 found small, simple, spherical or oval 
Sporocysts, about *5 mm. in diameter, and containing 6-10 
OercarisB, but in larger examples gi-oups of Sporocysts occur 
(PI. XVI. fig. 9, and text-fig. 24). 

Text-fig. 24. 



Tapet deeuasatvs. 

Group of Socondary Sporocysts, as seen in a pressure preparation. 

m,t», muscular tissue of Tapes ; ep.e,^ Sporocyst ; cer,, Cercaria contained 
in sporocyst. 

The individual Sporocysts in these cases are often larger than 
the simple ones. The groups are, fi'om their position, their 
relations to one another, and their progiessive increase in size 
and number of constituent cysts m Tapes grows older, evidently 
produced by budding or secondary division of the original simple 
ones. Their growth is very slow, and their duration of life must 
be practically co-extensive with that of their host. In large 
specimens of Tapes they appear to represent several successive 
infections ; as we may have, in the same individual, large groups, 
probably several years old, smaller ones containing three or four 
cyste, and finally little single Sporocysts like those found in young 
individuals. On the other hand, in yoimg Tapes^ 10-20 mm. 
long, although the simple cysts and small groups occur, the large 
groups are not to be found. 

Specimens of Tapes measuring 12 x 10 mm., with one mariced 
period or interruption in the growth-rings on the shell, contained 
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small simple Sporocysts, or, at most, groups of three or four 
secondary ones. Examples which averaged 17-21 mm. in length 
contained masses of seven to ten cysts, those measuring 27 mm. 
had still larger groups, while from that size upwards there was a 
steady progression in the dimensions and number of constituent 
units in the groups of Sporocysts. Some of those found in Tapes 
40 ~50 mm. long measured 7 mm. in dmmeter, and contained as 
many as thirty secondary (ysts, and a hundrod Cercjiria} or even 
more. 

As the Spor'ocyst grows, it sometimes compresses the tissues 
tliat intervene between it and the shell, which appirently inter- 
feres with the secretion of fresh shell-layers. This leads to the 
development of white chalky spots on the inner surface of the 
valve. These patches, in old individuals, further prove that the 
large groups of Sporocy.st8 are the descendants of the original 
small ones which ar*e present when the mollusrjs are young. For 
we may see two or more white hc}U*s on the lining of the shell, 
marking the position of the cysts when the shell was younger. 
In fact, the HjKrrocysts may leave, imprinted on the shell, the 
history of their* movements as the mantle-margin shifts outwjii*ds, 
just as the adductor muscles mark on the naci*e the record of tlieir 
migrations. The first or innermost of these scars is a small one, 
such iis might result fr*om a triple or quadruple cyst, the next 
is larger, while the group of Sporocysts in the mantle- margin is 
larger again. This plainly shows that as the mantle-margin 
followed the peripheral growth of the shell, the group of Sporo- 
cysts increased in size. 

Those compound Sporocysts are, of course, thicker than the 
normal thickness of the mantle, and stand out as opjique white 
granular eminences, obvious jis soon as the shell is opened. 

On the beds of Pearl-be»iring Mussels in the Bairow Channel, 
opposite the Piel Fish-Hatchery, where every specimen of Mytilm 
is abundantly infected with the Leucithodemlrinm, and almost 
every specimen contains pearls, Tajms is not found. The Cockle, 
Cardiam edide L., is common thei*e, and acts as a host for the 
Sporocysts. Somewhat less than half the .specimens of Cardium 
that I examined at Piel wore infected. In Cardium the SjR>ro- 
cysts occurred in the mantle-margin, close to the anterior bonier of 
the anterior adductor muscle. Large gi*oups, such as occur in 
Tapes^ were not observed, but only single, triple, or quadimple 
cysts. 

I have not yet been able to trace the infection of Tajyes or 
Cardium, It is thei*efore impossible to say whether infection 
takes pLuje by means of a free swimming Miracidium larva or not. 
The constant occurrence of the Sporocysts in exactly the same 
positions suggests that the eggs are canned into the digestive 
system of Tapes with the food-bearing current, hatch out in the 
fdimentaiy canal, enter the circulatory system, and reach their 
destination via the posterior pallial artery, along the course of 
which they are distributed in Tapes, Moi*eover, the position in 
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which I found the Sporocyats in Gardium at Piel corresponds to 
the end of the anterior pallial artery. 

The Oercaria in the Sporocyat first appears as a little oval 
cellular ball, budded off from the wall, measuring about *05 mm. 
During the eaily stages of its development it is transparent, and 
its structure can be made out without difficulty ; but, as it grows, 
its excretoiy organs become gradually laden and distended with 
opaque granules, which conceal the other parts. 

The fully formed Cercsiria) in the Sporocysts measure *15 mm. 
to *3 mm. They arc whiter than those found in Mytihis^ but the 
an*angement of the spines on the cuticle is the same. They 
possess a pair of pyramidal or conical light brown eye-spots 
(PL XVI. fig. 10, <?.), each provided with a lens. There are about 
six tactile pipillsB at the anterior end of the body. These 
sense-organs are no doubt seiviceable to the larva, during its free 
living sbxge, after leaving Tapes^ and before entering MytUue, 
The digestiv^e system (PI. XVI. figs. 9, 10, dig,) is empty, and 
occupies less space than in the Mytilns stage. The form and 
relations of the suckers and pharynx are the same. The penis 
(PI. XVI. fig. 9, pe,) and testes are already developed, and have 
the same relations as in the Mytihis worm. In pressui e prepai-a- 
tions of the live wonn they are not easy to discern. 

The majority of Oercarice in the Sporocysts are fully developed, 
young transparent ones being less common. They probably 
remain a considemble time before vacating it, A few on then* 
way out may often be found free in the tissues of the mantle. 

Search in the mud and with the tow-net at Billiers, failed to 
reveal the free living stages. I have, however, found examples in 
water in which Tapes had been kept for some days. 

This Trematode is not provided with a cercarian tail at any 
stage of its existence, and it is only capable of creeping movements. 
The larva in the Sporocyst is rnthei* more active than the latex- 
stage which occurs in Mytilus, 

.If a Oercaria dies while still in the Sporocyst, its remains 
become calcified; but, not being enclosed in an epidermal sac, 
secreted by the mollusc, it does not give rise to a pearl, but merely 
to a concretion. Again, an exhausted Sporocyst may undergo 
similar calcareous degeneration with the same result. 

Artificial Infection of Mytilus. 

On leaving Billiei-s in the beginning of September 1901, 1 
brought with me about fifty infected exiimples of Tapes, I fii-st 
placed these in a tank at the Piel Fish-Hatcheiy, which Professor 
Herdman and Mr. Scott kindly placed at my disposal. In order 
to test experimentally the infection of Mytilm from Tapesy I put 
in the same tank about seventy mussels, taken fz-om the piles of 
the old piei* at Piel. These mussels of which I examined a 
number, were practically without parasites. About one in every 
five of the largest examples contained a Oeroada, one had two 



OBIQIN OF PEARLS. 


157 


1902.] 

Oercariae, and one contained a small pearl. It is apparently 
difficult for infection to take place, except on the bottom, owing 
to the absence of swimming-organs in the parasite. Hence the 
absence of Oercariae in these examples. 

Eleven days after they were placed in the tank I examined two 
of these and found that the first contained one and the 

second two Oercaiice. These Oercarue were recently immigi*ated 
examples, Jis they were small, mther transparent, and not yet 
surrounded by sties. 

I then transfeiTed the experiment to Brighton, where Mr. W. 
Wells, the Marine Superintendent at the Aquarium, kindly kept 
the molluscs in a tank in his private office. 

On the 18th of November, 1901, two months after the specimens 
were placed in this tank, I examined six of the mussels. Of these 
one contained six Oercari», another four, two had each three 
panisites, one contfdned two, and one was still uninfected. 

When the experiment was tmnsferred to Brighton I added 
about two dozen mussels that luid l>een in the Brighton Aquarium 
for two years. I examined six such mussels before intmducing 
the others, and found that none of them contained live Oercariie, 
though four of them had one small peaii apiece. 

^ On 5th April, 1902, 1 took up a stimple of 10 mussels from this 
tilnk, comprising five of the specimens originally taken from the 
pier at Piel, and five of those that had been transferred from 
another tank at Brighton. 

Tlie following table suffices to show that in both cases infection 
had taken place : — 

{a) Piel Pier mussels. 

No. 1. Contained 7 Cercarife. 

No. 2. „ 3 live and 2 dead Cercarise, one of 

which was partly calcified. 

No, 3. „ 2 live and 2 dead Cercai'iae. 

No. 4, „ 4 live Cercarife. 

No, 5. „ 2 live Cercarice. 

{b) Hpecimens transferred from other tank at Brighton. 

No. 6. Contained 19 Cercarife. 

No. 7. „ 3 Cercarise. 

No. 8. „ 2 CercrariflB, 

No. 9. „ 1 (dead) Cercaria. 

No. 10. Still uninfectWi. 

The Adult Leucithodendrium, 

Although I have not had an opportunity of making a direct 
feeding eoeperiment upon Somateria or (Edemia^ there is hardly any 
doubt that the parasite that causes the formation of the pearl- 
sac, and consequently of the pearl, in Myiikbe edidis is the larva 
of Leu(Ath)de7id/rium aomaierice (Levinsen), originally described 
from the Eider Duck {Somateria moUkaima Linn.) in Greenland, 
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and rediscovered by me in the Scoter, (Edemi^ nigra L., from 
Bridlington Bay and the Villaine Estuary. 

After finding the Spon)cyst 1 made a careful examination of 
such fishes and gulls as I could secure at Billiers, but could find 
no pamsite corresponding to the lai’va. However, on enquiring 
of the fishermen I was informed that the great enemy of the 
mussel in those waters is a diving duck, locally called ‘‘ Oane 
mouli^re,” which frequents the Villaine in winter. M. d’Hamon* 
ville, to whom I wiote on the matter, had no hesitation in saying 
that this bird was (Edemia nigra. On my visit to Billiers in 
Decembei’ last I proved, by shooting an example and procuring 
four others that wei-e taken in nets, that it was so. Tlie name 
“Cane moiili6ro ” seems to be applied to another duck os well, 
probably the Scaup, Fuligula marila Linn. A few young Scoters 
I’emain on the Villaine during the summer months. 

Tlie Scotei* is very common in winter at the mouth of the 
Banow Channel, just oppasite the j>eaii-l)earing mussel* l)eds. 

Before going to Billiers in December I had proved the occur- 
rence of L, smnaterifB (Levinsen), associated with Levhmenia 
•pygmmum Lev., in a specimen of (Edemia nigra sent me from 
Bridlington by Mr. G. Williamson. 

The Scoter received from Bridlington was in a rtither advanced 
state, and I could only determine the pi-esence of a few examples 
of L, Bomcderim in the hinder pait of the sm?ill intestine. But 
the five specimens piwured on the Villaine were infested with 
L, 8omateri(e from the stomach to the anus and even in the c»ca. 
I calculated that each specimen contained at least six thousand 
examples of the parasite. Levvasenia pygrrurntm Linn., which 
occuired abundantly in the Bridlington specimen, was not found 
at Billiers. The intestine of the Biidlington duck containe<l 
nothing but fragments of MytihjL8-\^e\\H. The example which I 
shot at Billiers was feeding over mussel-beds, and the othei* four 
were oiiught in special nets which are placed on the beds of 
mussels at ebb tide, and in which the lurds get entangled when 
they visit these beds with the flood, to feed. 

These Billiers specimens had apparently been feeding exclu- 
sively on mussels, as no other food was found in them, except that 
one individual contained about half a dozen Nwula sp. and a 
broken AiWo^’ina-shell, in additioD to Mytihia, In the crop and 
stomach some of the mussels were still entire, and specimens up 
to 40 millim. in length were found ; in the stomach the shells are 
crushed, and pass through the intestine in small fragments at most 
a few millimetres in diameter. 

The striking likeness, except for the matter of size," between 
the MytiUiB-yfovm and Le%wii}wdend/riwnh soTnatericB^ and the 
occurrence of the latter in the two birds that ore known to feed 
pa/r exoeUenoe on mussels, is almost sufficient to prove their 
identity without the feeding experiment. I hope, however, to 
make this experiment if birds can be secured. So far I have been 
unable to purchase live examples, although I have made enquiries 
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in all directions. My discovery in the small intestine of a 
Billiers Scoter, three inches behind MeckeFs diverticulum, of a 
single immature example of the parasite, positively identical in 
size and all details with the Oercaria from Mytihis, practically 
proves the point. 

The adults agree with Levinsen’s description and figure, except 
that the genital pore (PI. XVI. fig. 11, g,p,) is just in front, 
and not in the centre, of the ventml sucker. 

Levinsen’s observation on this point has l>een treated with 
scepticism by later writers, and, indeed, such a position for the 
opening of the penis and other genital tubes would not only be a 
novelty in Treniatode anatomy, but would probably render the 
sucker useless as an adhesive organ. 

The adult worm vaiies in size from *2 mm. to *55 mm. It 
is therefoi'e only alK)ut half the size of the larva found in Mytihis, 
It is protandrous, and specimens in which the male organs are 
ripe are geneiully larger than egg-laden females. 

The diminution in size accompanying sexual maturation is of 
great intei*est, and can be accounted for in this way, I* think. 
The iH3sting-stage in Afytilm is a highly assimilative phase in the 
wormV existence. The bulk of the body is greatly increased by 
the distended gut and excretoiy system. A reduction in bulk 
would he eftectod by the discharge of the contents of the latter, 
hut still more by the absoi'ption of reserve material required to 
matime the gonads. In bict, the reproductive organs seem to 
grow at the expense of the other tissues of the body. The gut, I 
may mention, is empty in the adult worm. 

Specimens fi-om (Edeinia die very quickly as a result of the 
post-mortem c(X)ling of the l)ody of their host. The Scoter that I 
shot was still warm when I dissected it, but the panisites died in 
a few minutes when pbiced on a slide, and an hour after the bird 
had lx3en opene<l every adult worm was dead. The imimitui'e 
specimen alxive mentioned survived the death of the host by 
twelve hours. The temperature of the room where I worked at 
3111101*8 was very low, and possibly in a well-he<ited laboratory 
death would not ensue so quickly. 

Owing to the rapid death of the worms, the material that I 
preserv^ was not suited for detailed histologiaU work, but the 
relations of the various organs to one another could be determined 
on sections, and by this means I have been able to check my 
observations on pressure prepai*ations of fresh material at Billiers. 

Plate XVI. fig. 1 1 shows the structure of an average individual 
in wjiich the maximum number of eggs has not yet been reached, 
and the uterus is not too complicated to mask the other structures. 

The arrangement of the cuticular spines is the same as that 
described for the larva. The suckers and the digestive and excre- 
tory systems are also the same. The genital pore {gp*) is just in 
front of the ventral sucker. The penis (pe^ is pyrifonn. Its 
extremity seems to be beset with glands. Posteriorly it goes over 
into the large sac-like seminal vesicle (s.i;.). This lies dorsal to 
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and, as a role, a little to the right of the sticker. At its hinder 
end it receives the vasa deferentia {v.d,). The testes {te,) are a 
little more comspicuous than in the larva. The uterus {ul,) opens 
out just in front of the penis. The arrangement of its convolu- • 
tions depends upon the number of eggs contained (up to 100, or 
even moi^). It seems to begin on the left side, near the ovary 
(ov,), which is larger than the testes. It forms a series of con- 
volutions on the left side, crosses in front of the genital opening 
to the right, where it forms further convolutions, passes forwai'd 
as a loop to the anterior end of the body, and runs batfk to open 
out at the genital aperture. I am not convinced that this arrange- 
ment is always strictly adhered to. 

The eggs in the uterus have the form depicted in my sketch 
and in Levinsen’s figure. They measure fTOm *018 mm. to 
•023 mm., the average dimensions being *021 mm. X ‘018 mm., 
but they differ considenibly in different individuals. I can add 
nothing new to Levinsen’s observations on the yolk-gland, 

1 sought in vain for this worm in Bertviola brenta Pall., 
Tadonm cornuta Gmel., Querq'uedula crecca Linn., Colymhua 
arctmis Linn., Lama argentatua Gmel., and Riasa tridactyla 
Linn. I have had no opportunity of examining other allied 
birds. 

Being unable to secure live Eiders or Scoters, I tned feeding a 
male Pochard, Fuligula ferina Linn., with infected Mytili^ but 
without results. 

L. aomaterica will very probably be found in the other members 
of the genera Somateria and (Edemia when looked for. 


The Coiiditiona eaaential to Fearirproduction. 

The characters and life-history of the pai'asite suffice to account 
for the anomalous disti ibution of pearl- l)earing mussels, and, by 
analogy, throw light on the cause of the differences in the number 
of pearls produced by the true Peiirl-Oysters on various pearling 
and shelling gi'ounds. 

In order to be abundantly infected Mytilua must be on the 
bottom, for the tailless Cercaria or “ Cercaricavm ” is dependent 
upon its limited creeping powers, and the chance of lieing trans- 
ported by currents and deposited with silt, &c. 

Hence mussels grown on stakes, like those on Piel pier, 
although right in the middle of the beds of pearl-bearing 
individuals, are practically uninfected. 

Secondly, there must be an abundance of the first host {Tapea 
at Billiers, Oardium at Piel) in the immediate vicinity of the 
mussels, in order to ensure frequent re-infection. For I find on 
the coasts of the ViUaine, whei^ Tapea is scarce, the proportion of 
infected MytiU is small. Moreover, on the Eoosebeck Scar, outside 
the Barrow Channel, where Oardium is not found, pearls do not 
occur frequently. 

Thirdly, the beds must be near the feeding-grounds of the 
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Scoter (or another final host), and the set of the currents must 
favour the transportation of the larv® or eggs (whichever it may 
l>e) to the beds where l^apes occurs. 

Although it is only on certain lieds that these conditions exist, 
infection takes place to a small extent on very many beds. I have 
haitily ever examined a sample of mussels from any loc^ality with- 
out finding here and there .among them an infected individual. 


Duration of Life of the Larva in Mytilus, and Rate of 
Grovith of Pearls. 

I am at present making e;xperiments to test the longevity of 
the resting lai*va. I have, however, three facts to record that 
lead me to think it is less than two years. 

While the mussels on the foreshore opposite Piel Fish- Hatchery 
are highly infected, those on the Roosebeck Scar, outside the 
Biirrow Channel, ai*e not so. When I was at Piel, Mr. Scott 
showetl me a small pitcdi of mussels on the peaid-bejiring beds, and 
told me that these molluscs had been brought in fi om the Roose- 
be(5k by a fisherman about two yesirs previously and thrown down 
there. I examined a number of these mussels, and each of them 
contained seveml small pearls. Some, indeed, had as many as 
ten, and all were infested with the '^ri’ema.tode. From the presence 
of pearls in these specimens, it is probable that the first OercarisB 
to enter them had been dead some time. The dimensions of 
these pearls thi'ow some light on the time reejuired to produce 
pearls of a certain size. The five largest specimens weighed 
together 6*9 mg. (dried on filter-paper .after being preserved in 
spirit), and measured respex;tively 1*3 x 1 mm., 1*5 x 1 mm., 
9 x '85 mm., 1*2 x *8 mm., and 2*1 X 1*15 mm. The last was 
obviously, from its form, a double pearl. 

Again, as four out of the six specimens that I dissected after 
they had been about two yejirs in the Brighton Aquarium con- 
tained each a small peiirl, but no live Ti-emtitodes, it is pi*obable 
that the latter were unable to survive two yefU’sin the Aquarium. 

Moreover, at Piel and Billiers peaids are very seldom found in 
mussels less than 40 mm. long, which size is probably attained 
when the muasel is in its third year. I find Cercariee, on the 
other hand, in specimens only 20 mm. in diameter. 

The avemge size of the largei* pearls found in old mussels at 
Piel is about 2x2 mm., but all sizes, from the dimensions of the 
parasite to 3*35 X 3*2 mm., were found. At Billiers they are 
usually smaller, as the mussels are regularly fished there aiid 
seldom reach a great age. The pearl-bearing beds at Piel are not 
fished, as the infected mussels are not marketable. 

The sizes to which pearls grow in other molluscs differ 
very greatly for the several species and for the same species in 
different localities. Their growth is, in fact, regulated by the^ 
causes which control the thickening of the shell. Hence the* 
white porcellaneous pearls of Tridaona gigas and Hippopm 
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k^ppopuMf in wfaich qiecieB the shell is thick and massive, axe 
oJfteii as large as a cherry. Ammig the true Pcaud^JyalienB tibe 
large thick-shelled species, Marffaritifera nMxama Jaxnesoxi and 
M, margaritifera Linn., pi'oduce the largest pearls, those yielded 
by the smaller M, vulgaris (Schumacher) on the Ceylon fisheries 
and elsewhere being usually small, and prized rather for their 
colour and lustre than for their dimensions. 

And it is inteiesting to note that M. vulgaHs in the Peraian 
Gulf, where it attains larger dimensions and yields a more massive 
shell than in Ceylon, gives on an average larger pearls than the 
Gulf of Manaar pearl-oyster. 

The general experience of eveiybo<ly acqiiainted wnth pearl- 
fisheries is that the largest peai*ls are found in the oldest and 
thickest shells, which proves how intimately the gi«wth of pearl 
and shell are associated. It is natural that such an association 
should exist, since, as is obvious from the results recorded in this 
paper, the mechanisms of both processes are the i^me. 

Origin of Peo/rls in other Forms. 

Two questions wdll naturally occur : — Are we warranted in 
assuming that the mechanism of pearl- formation is the same in 
other molluscs ? and, Is it genenilly caused by Trematoiie larvae ? 

In answer to the fii'st question, I may say tlmt in those cases 
where I have been able to examine pearls in sitUj in Margaritifera 
margaritifera Linn., M, vulgaris (Schumacher), M, ^nmnma 
Jameson, Hippopus kippopus L., and Pinna nigrina Lam., this sac 
is universally present. It has been noticed by von Hewing in 
Margaritana margaritifera, and by Diguet iir Margceritifera 
margaritifera L., from California. But, apart from this evidence, 
it is safe to say that without such an epithelial sac to shed the 
cuticular conchyolin, the nacreous layer’s of the pearl could not be 
laid down at all. 

To what extent other causes besides Trematode larvie may bo 
capable of inducing such sacs to develop, has yet to be ascertained. 
Trematodes have been unquestionably associated with pearl- 
formation in Anodonta, Margarita/na margaritifera^ MyiiVus 
edvlis, and Margaritifera (?) mazaUanioa (see Introduction). 

Besid^ these records, I have detected the remains of Trematodes 
in decalcified or sectioned pearls from the following species : — 
Margaritifera margaritifera Linn., M, maxima Jameson, M. vul- 
garis Schumacher, Pinna nigrina Lam., P. euglypta Hanley, 
P. virgoita Menke, Hippopus hippopus Linn., Tridaom gigas 
Lam., and MytOm rnageUanious. 

I examined p^ls fx^m several other molluscs, but had not 
sufficient material to ascertain satisfactorily. In M. vulgaris 
Schumacher, besides the Trematode, there seems to be a second 
organisnr, possibly a Gregaiine, concerned in pearl-formation. 

* The periostracum pearls in the mantle-margin of ModMa are 
also associated with parasitic protozoa. 
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These data suffice to show that in many molluscs, including 
several of the specdes yielding the most valuable pearls, Trematodes 
are one cause, if not the exclusive cause, of pearl -formation. To 
whn,t extent other parasites are cfipable of producing the same 
effect;8 cannot be said at present. That the other causes to which 
pearls have from time to time been attributed play any part is a 
matter of the merest conjecture only, and has never, so far as I 
know, l)een demonstrated by experiment or investigation. 

Po8$ihiUties of Economic Application, 

The healing of the facts recorded in this {wper upon the 
problem of ai*tificially producing pearls, and so meeting the 
difficulty presented >)y the increasing demand and exhausted 
fisheries, is obvious. It w’as inrleed with the hope of throwing 
some light on this niattei* that I fii'st took up the subjec;t, al)Out 
three ye^irs ago. Tlie key to the realizing of this, so often 
regjirded its an imademic dream, lies obviously in the scientific 
study of the panisites which occur in the valuable foiins. This 
was pointed out exfietly fifty years ago by Filippi, but has I)een 
ignored by most subsecjuent writers. 

The life-histoiy of the Ti^ematodes occurring in the genus 
Maryaritifera probably agrees in the more essential p<jints with 
those of other Dige.nea. Their a<lult stages may reasonably l>e 
expected to oc<*nr in the organisms that eat the peiiil -oysters, 
notjrbly such fishes as Jhilistesy while the first host will almost 
certainly be some mollusc <»ccuiTing on the pearl -Ijiinks or shelling- 
grounds. 

Having ascerbiined tlie fiist host, there is no muson why 
infixtion should not be performed by plmdng young j>e;irl -oysters 
in company with it in mort' easily accessible waters. To attempt 
to establish the cultivation of pearl-oysters on new grounds 
without also cultivating and infecting the fii^st ho.st of the 
parasite would be futile. Needless to say, such methods of 
artificially pi-omoting natural infection would 1)0 incompaKibly 
superior to any method of pearl-production by operation on the 
individual oyster, millions of examples could be treated by the 
former method, while tens were being operated upon. 

It is obvious from my Brighton experiment that infection can 
be induced in and I can see no irnsoii to doubt tliat, in a 

couple of years, these Mytili will contain pearls, resulting from 
thtit artificially induced pathologiaxl condition. 

Literature. 

1712. Mery, — Reinarques faites sur la Moule des Estangs. Hist. 

de TAcad. Roy. des Sciences, Paris, Ann^ 1710 : M6m. 
pp, 408— 426. 

1717* RAaitmur. — Observations sur la Coquillage appell4 Pinne 
Marine ou Nacre de Perle. M6m. de TAcad. Roy. des 
Sciences, Paris, 1717, pp. 177-194, pis. v. vi. 



164 DR. H. LTSTER JAMESON ON THE [Mar. 4, 

1791. Chemnitz. — Yom Ursprung der Perlen. Der Natiir- 
forscher, Bd. xxv. S. 122. 1791. 

1826. Home, E.— On the Production and Formation of Pearls. 

Phil. Trans. 1826, pt. 3, pp. 338-341, pi. xiii. 

1830. D. C. — Some Account of the British Pearl-Fishery now 
existing on the Conway. Loudon's Mag. .Nat. Hist, 
vol. iii, pp. 132-134. 

1845. Dujardin, F. — Histoire Naturolle des Helminthes ou Vers 
intestinaiix. Paris, 1845. 

1852. Filippi, F. de. — SulF origine delle Perle. II Oimento, 
fasc. iv. Torino, 1852. 

1852. Filippi, F. de. — Encore un Mot sur la Formation des 
Perles. Miill. Archiv, 1856, pp. 490-493. 

1859. Filippi, F. de. — Troisi^ine M6m. pour servir 4 I’Histoire 
g^in^tique des Trematodes. Mem. Accad. Torino, xviii. 
pp. 201-232. 1859. 

1856. Kochenmeister. — Oher eine der haufigsteu Uimehen dor 

Elsterperlen. Miill. Archiv, 1856, p. 269. 

1857. Kelaart, E, F.~ Introductory Report on the Natuml 

Histoiy of the Pearl-Oyster of Ceylon. Proc. Phil. Soc, 
Edinburgh, vol. i. pp. 399-405, 1854; also Madius 
Journal, vol. iii, pp. 89-104,-1858. 

1858. Mobius, K. — Die echten Perlen: Hamburg, 1857. Abhandl. 

Geb. Nat. naturw. Verein, iv. Bd. i. Abth. : Hamburg, 
1858. 

1858. VON Hesslino. — Cher die Ursachen der * Perlbildung bei 
(Jiiio margaritifer, Zcit^hr. f. wiss, Zool. Bd, ix, 
S. 543. 1858. 

1858. Pagensteciier, H. A. — Ober Perlenbildung. Zeit^hr. f, 

wiss. Zool. Bd. ix. S. 496, Taf. xx. 1858. 

1859. Kelaart, E. F. — Rejxirt on the Nat. Hist, of the Pearl- 

Oyster of Ceylon. Trincomalee, 1859. 

1859. Huxley, T. H. — Tegumentary Organs. Todd's Cyclopaedia 
of Anat. & Physiol, vol. v. pp. 490-1. 

1871. Garner, R. — On the Formation of British Pejirls and their 

possible Improvement. Journ. Linn. Soc., Zool. vol. xi. 
p. 426. 1871. 

1872. Harting, P, — Reclierches de Morphol. synth4tique. 

Amsterdam, 1872. 

1877. VON Nathusius-Konigsborn. — XJntersuchungen Uber nich 
cellulare Organismen. Berlin, 1877. 

1881. Lbvinsbn, G, M. R. — Bidrag til KundskaV) om Gronlands 

Trematodfauna. K. D. Vidensk. Selsk. Oversigt, 1881, 
pp. 52-84, tab, ii. & iii. 

1882, Tullbbrq, T. — Studien iilier den Bau u. das Wachsthum 

des Hummerponzer u. der MoUuskensclialen. Sv. 
Handl. Stockholm, xix. no. 3, pp. 1-57. 1882. 

1885. Bhrbnbaum, E. — XJntersuchungen iiber die Btruktur u, 
Bildung der Schale der in der Kieler Bucht haufig vor- 
kommenden Muscheln. Zeitscher. f . wiss. Zool. Bd. xli. 
S. 1-47, Taf. i. <k ii. 1885. 



165 


1002.] OBIGIN OP PEARLS. 

1885. MtLLEB, Felix. — t)ber die Sclialenbildung bei Lamelli- 
branchiaten. Schneider^s Zool. Beitrage, Bd. i. S. 206- 
246, Taf. xxviii,-xxx. 1885, 

1892. Moynier de Villbpoix. — Recherches sur la Formation et 
rAccroiKscment de la Coqiiille des Mollusques. Joum. de 
TAnat. et de la Physiol, xxviii. pp. 461-518; pis. 19, 20. 
1892. 

1894. d’Hamonville, L. — Las Monies perli^res de Billiers. Bull. 

Soc. ZcM>l. France, 1894, pp. 140 142. 

1894. Thurston, E. -Pefirl and Chank Fisheries of the Gulf of 
Manaar. Madras Govt. Museum, Bull. No. 1. Madras, 
1894. 

1896. Loos. — Recliei-ches sur la Faune pamsitaii*e de TEgypte, 
Caii-o, 1896. 

1898. CoMBA, B. — La Madreperla. Torino, 1898. 

1898. VON Natiiusius-Konigsborn, W. - Cber die Gestaltungs- 

ursjichen dei' Ilajire, der Eiscdialcn, der Mollusken- 
scihalen uiid der Haiiiiig’schen Korperchen. Archiv f. 
Entwickelungsmechnnik, vi. pp. 365 393. 1898. 

1899. Stossioh, M. — Lo sinembmmento dei BrtmhyccDlium. 

Trieste, 1899. 

1899. Diouet, L. -Hur la Formation de la Perle fine chez la 
Mekagrina margaritifera, 0. R. Awvd. Sci. Paris, 
cxxviii. pp. 1 589 1591. 

1901. Jameson, H. L. — On the Identity and Distribution of the 
Mother-of- Pearl Oystei*s. P. Z. 8. 1901, vol. i. pp. 372- 
394. 

1901. Biedermann, W. Untemudiungen uber Ban und Ent- 
stehung der Molluskenschalen. Jenaische Zoitschr. f. 
Naturwiss. xxxvi. pp. 1-164, Taf. i,-vi. 

1901. Dubois, R. -Sur la M6oinisine do la Formation des Perles 
fim^s dans le Mgtilm edidis, O.R. Acad. Sci, Paris 
cxxxiii. pp, 603- 605. 


EXPLANATION OF THE PLATES. 

Platb XIV. 
edulU. 

Fig. 1. Mvtilm edulin L., llilliorN. Section of a small Pearl, decalcified in situ, 
snowing remains of Trernatode as nucleus. ext,ey., external epidermis of 
mantle; cJ., connective tissue; 6/., blood-corpuscles ; a., epithelium of 
poiirbsac; eon., coiichyolin basis of pearl; eon/, outennust uncalcified 
layer of same, attached to epithelium ; cu., cuticle of dead Treinatode ; joA., 
nharynv, and dig., digi*stive system of same. X 90. 

Fig. 2. The Treinatode larva in the oouuective tissue of the mantle, prior to forma- 
tion of sac. /*., fibi*es of c-onneotive tissue ; pr., ])roliferatiiig cells which 
give lise to the epithelial sa<’ ; eu., cuticle ; dig., digestive ceeca ; ex., excre- 
tory organs, and^., parenchyma of the parasite. Other figures as above. 
X 130. The section passes between pharynx and ventral sucker. The 
ventral surface of the parasite is tumea towards external epidermis. 

Fig. 3. The cells of the proliferating epithelium which is destined to become the 
sac {cf. fig. 12). nu., uuolei with chromatino rotioulum ; c.f., connective 
tissue. 

Fig. 4 . Cells of the fully-formed sac which surrounds the Cercaria in fig. 2 , o4.f 
underlying connective-tissne cells and fibres. 
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Plate XV. 

Pig. 6. The sac fully developed around the larva, Mliich is cut through ventral 
BUcVer. a.o., rudhneiitar}’' seminal vesicle at buhc of penis ; c.w., circular 
musculature; /.»»., longitudinal musculature ; akr,, ventral sucker. Other 
letters as in previous ligui'es. X 180. 

Fig. 6 . The Oer^ria as it occurs in From a specimen stained in toto, 

cu,t cuticle ; m.i mouth ; a.a., anterior sucker ; posterior sucker ; ph,, 
pharynx; salivary glands ; <v., (esophagus ; dig., digestive cteca; ex., 
excretory system ; ex.p., pore of same; pe., penis; te,, testes; visa 
deferentia. X 180. 

Fig. 7. The same, in longitudinal section, pa., parenchji'nui ; p€t,n., nucleated sub> 
cutaneous layer of same ; iwt.ep., lutestinid epithelium, in surface riew ; 
g.p., genital pore; e.m., circuit musculature; l.m., longitudinal ditto. 
in.f., muscle-fibre in parenchyma ; n.e., supra-cesophagMl nerve-commissure 
Other letters as in fig. 6 . X ISO. 

Plate XVI. 

Fig, 8. Dead Cercaria in Mgtilue, with throe centres of calcification. X 180. 

Fig. 0. Section of the muscular mantle-niargiu of Tapes, showing the Bporocysts 
with contained Corcarim. m., musculature of Topee ; ep., sporocyst ; 
cer., Cercaria; ex., excretory tubes; dig,, digestive cteca; pe., penis; 
a., ventral sucker of same. 

Fig. 10. Pressure preparation of the Cercaria firom Sporocyst in Topee, The speoi> 
men was epmiued alive, so sexual organs are not visible, e., eyes ; tp., 
tactile papilla) ; dig., di^tive caeca; ex,, excretory system. X 700, 

Fig. 11. The adult worm from (Edemia nigra Ij,, River Villaine. e.v., seminal 
vesicle; oe., ovaiy; ut., uterus; g.p., genital pore. Other letters as in 
fig. 6 . Stained in toio. 


Plate XVn. 

Fig. Ifi. MgtUue edulie L., Piel, Lancashire. Photo of a thin slice or “Schliff” 
through centre of pearl ^ showing calcified Trematode as nucleus. X 26. 

Fig. 18. Ditto. Pearl formed in sac vacated by Trematode. A few granules of 
residual matter have calcified to form nucleus. X 25. 

Fig. 14. Ditto, showing several centres of calcification in the Tramatodc. X 26. 

Fig. 16. l^tt(), double pearl, one of constituents being formed around Trematode, 
the other ns in fig. 13. X 26. 

Fig. 16. Pearl from Margaritifera margaritifera Linn., Now Guinea, showing 
imperfectly calcified Trematode, with radially arranged prisms. X 26. 


2. List of the Parrots represented in the Society’s Collection 
in January 1902, with Bemarks on some of the Barer 
Species. By P. L, ScHiATBH, D.Sc., F.It.8., Secretary 
to. the Society. 

[ReoeiTed Febnuuy 90^ 1808.] 

(Plates XVm, & XIX.’) 

The birds in the Society’s Parrot-houKe having been lately 
re-arranged and the duplicates and “ deposited " specimens having 
been moved to another place, I have thought it worth while to 
prepare a list of the species of Psittacidse now represented in the 
Collection, which may be useful m future years, and to add to it 
a few notes on some of the rarer forms. 

It may be oberawed that the 147 Specimens of Parrots now 

' * For expluiation of the Plates, eee p. iVl. 
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living in the PaiTot-house are referable to the following 107 
species \ which are arranged and named according to the order 
followed in the last edition of the ‘ List of Veiiebrated Animals, 
(1896). 

List op living Parrots, 1902. 

Fam. Nestorid^. 

♦1. N’estor mtafrilis Gould. 

Fam. Loriid^. 

2. Eo 8 rvhra (Gm.). 

3. rkiniaidb (Bechst.). 

4. tmUacii (Finsch). 

5. Loriua domiceUa (Linn.). 

6. Trichoglo88U8 hmmatodea (Linn.). 

7. forsktii (Temm.). 

8. 7im^.-hoUa'ivdim (Gm.). 

♦9. rthbritorgms^ Vig. <fe Horaf. 

10. omaias (Linn.). 

11. Psitteuteles euteles (Temm.). 

12. Olossopaitta/cm cmidnnua (Shaw). 

Fam. Cacatuidjj. 

, Bubfam. CACATUlNiE. 

13. Calyptorhynchm naso Gould. 

14. CaS^ephcdo7i galeatum (Lath.). 

15. Cac(Um galerita (Lath.). 

16. triim Temm. 

17. atdphurea {Qm,). 

Ig, hadheateri (Vig.). 

19. inolucmyiia (Gm.). 

•20, gymiwpia Sclater. 

21 . amguima Gk)uld. 

22. dmorpai Hombr. et Jaoq. 

23. hmioihiropygia (P. L. S. Mull.). 

24. roaekaptUa Vieill. 

Subfam. CALOP8iTrACiN.fi. 

25. CalopaitUiCus Hom-holhnduB (Gm.). 

Fam. PsiTTAciDfi. 

, Subfam. OoNURiNfi 

26. A^udorhynehus hyaeinthimta (Lath.). 

27. glomm (Vieill.). 

28. Ara imarmm (Linn.). 

1 In March 1879 thtm wore 170 Parrots in the Society’s CoUeetiou, referable to 
98 spwies (see P. Z. 8. p. 299). 
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29. Ara macao (Linn.). 

30. chhropterd Gray. 

31. militaris (Linn.). 

32. severa (Linn.). 

33. maracwiia (VieilL). 

34. Couurm acutica/udatus (V'ieill.). 

35. auricapillm (Licht.). 

36. immlay (Desm.). 

37. t^ihrolarvatus Mass, et Souanc^. 

38. holochlorm Sclater. 

39. ocularis Sclater & Salv. 

40. cacioTum (Max.). 

41 ceruginosus (Linn.)". 

42. Comiropsis carolinensis (Linn.). 

43. Cyanolysens patagonus (VieilL). 

44. Vyrrhura leucotis (Licht.). 

45. Myopsittaciis imuachus (Bodd.). 

46. Psittacula 2 ya 88 ervua (Linn.). 

47. Brotogerys mreacem (Gm.). 

48. pyrrhopterus (Lath.). 

49. tni (Gm.). 

Subfani. PiuNiNiE. 

^50. Chrysotis guildingi (Vigors). 

*51. OAigusta (Vigors). 

52. a/niazonka (Linn.). 

53 ccstiva (Linn.). 

54. ochrocephala (Gm.). 

55. auripaUiaia (Less.). 

56 . ievaillani i U luy . 

57. viridige'iva Oiiss. 

58. salmini Salvad. 

59. auiumncdia (Linn.). 

60. iiibrnata Salvad, 

61. (Linn.). 

*62. bouqmti (Bechst.). 

63. alhifrons (Sparrm.). 

64. ventraUs (Mull.). 

65. leucocephala (Linn.). 

66. agilis (Linn.). 

67. IHouus maxiviiUani (Kuhl). 

68 . cJudcopteruB (Fraser). 

69. Caica mela/tiocephida (Linn.). 

70. rococephalus guliehni (Jai'd.). 

Subfam. PsiTTACiNiB 

*71. FsittactirS erithaovs Linn. 

72. Goraoopsis vaaa (Linn.). 

73. nigra (Linn.). 



1892.] 


PARROTS IX THE SOCIE'TY's GARDEXa. 


169 


Bubfam. Pal^orxithinas. 

74. Elect as pecto'r alia (Miill.). 

•75. wester'inanni Bp. 

76. cardinalia (Bodd.). 

77. Tanygnathaa luzomuaia (Linn.). 

78. Palaomia torqimta (Bodd.). 

79. docilia (Vieill.). 

80. fasciaia (Miill.). 

81. eitpairia (Linn.). 

82. itiagtdrostris Ball. 

83. derhianm Fraaer. 

84. schistice.pa Hodgs. 

•85. Jinschi llunu\ 

8(5. Poly tells hact'ahandi (B wains.), 

87. melanura (Vig.). 

88. Piiatea eryihropierus (Gm.). 

89. Aprosoiictua cyanoqajgioa (Vieill.), 

90. Pyrrhalopaia sphndens (JVnle), 

91. Loriculus galgalus (Linn.). 

t)2. venialis (Sparrin.). 

Bubfam. PLATVt’ERr ix,e, 

9,‘j, Plaiycercas eUgaita (Gm.), 

94, Jlaveolaa (Gould). 

•95. mastersianifs Kamsay. 

9(5, palJldiceps Vig, 

97, e.riniiua (Bhaw). 

98, barnardi (Lath.), 

99, browni (Teinm.). 

100. seniitw^qaatua (Qnoy et Gaini.). 

101. zonarius (Bhaw). 

102. PsephoUvs maliicolor (Brown). 

103. hcevmtoihotim Gould. 

♦104, chrysojAei^ygiua Gould. 

105. Cyanorhamphm unicolor (Vig.). 

106. novce-zecdandifc (Gm.). 

107. Melopaittacus midulatua (Bhaw). 

1. Nestor NOTABiLia. 

A pair of these bird.s were presented to us by the Hon, Walter 
BothsK5hild, F.Z.S., on Feb. 16th, 1899. They are fed upon 
ordinary food, and have no meat given to them, as was, at one 
time, thought to be necessary. They are in excellent health and 
condition. 

9, Trichoqlossus rubritorques. 

Of this beautiful Australian species the four examples, deposited 
by the Hon. W. Rothschild, F.Z.S., July 27th, 1900, are the first 
Proc. Zool. Hoc . 1892, Vou I. No, XI 1. 12 
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and only specimens ever received Ly the Society. (See P. Z. S. 

1900, p, 772.) 

20. Cacattia gymnopis. 

This specimen is the oldest hird in the Parrot house, having 
l>een in the Society's possession foi- 33 years. It was ])urchased 
June 2nd, 1868. 

50. Ohrysotis guildingi. 

51. „ AUGUSTA. 

62. „ BOUQUETl. 

We have always good series of specimens of the Neotropictil 
genus Chrysotis in the Collection. We are now so foitunate as 
to possess examples of these three rare Antillean species, and 
only a shoi*t time ago had also an example of verncolor of 
Dominica. (Sec P. Z. S. 1890, p. 772.) 

71. PSITTACUS ERITnACUS. 

One of our specimens of this hird (received Dec. 24th, 1897) 
has a pure white tail. 

75. Ec lec tt s wlstermanni. (Plate XVIII.) 

In 1899 and 1900 we received under our care a series of ten 
specimens of both sexes of this biid, deposited by Mr. Eothschild. 
Wh{ite\er doubts may have been fonneily expressed, it is now, 

I think, cpiite ceitaiii that this is a vali<l species, although we do 
not yet know its exa(»t locality. Mr. Ilothsehihl having alrofidy 
published his notrs on this i(*innikable species (Hull. B. O. C. x. 
p. ii, Oct. 1899), I nee<l not repeat them here fui’ther than to 
say that the m«ale is at once recognizable by its entirely greem 
hi east, and that the female is most like the <*onesj)onding sex of 
h, jiectm'fihs hut has a dull pm pie (not blue) lower breast. 

85. Pal^.ouxis UNsciii. 

Ihis is a rai’e species from Bunnah, of which we received our 
first specimen in Nov. 1901 from Mr. E. W. Harper, P.Z.S,, to 
whom we are indebted for examples of so many rare Indian 
species. (Ree Cat. B. xx. p. 458, pi. xii.) 

95; Platycekcus mastersianus. (Plate XIX.) 

Pltttycercna mastersianus^ Bamsay, Pr. Linn. Soc NSW ii 
1 >. 27 (1877) ; Salvad. Cnt. B. xx. p. 543. 

We are ho fortunate ae to have a single example of this rare 
A" Collertion, deposited hy Mr. RfrthscWld on the 
29th Oct., ] 897 , and I have grefit pleasure in exhibiting a coloured 
drawing of It prepu-od hy Mr. Siuit (Plate XIX.). It is eloarly a 
member of the group of P. elegam, but differs from all others 
in having the central parts of the tail-feathers whitish. Count 
Salvador! was un-uxjuainted with it, and merely copied the wiginal 
description in a footnote. ® 
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104. PSEPHOTUS CHRY 80 PTERYGIUS. 

Of this species, perhaps the most beautiful of all Aubtralian 
Pan‘akeets, we received a pair in immature plumage ixi March 
1897. They are now in full plumage and in excellent erudition. 

EXPLANATION OP THE PLATES. 

Platb XVIII. 

jReltcfm westermannif and ? adult, p. 170. 

Plate XIX. 

PlatffcercK6 master siantiSf p. 170. 

(TaVoii from Kpecimen dvpositod on Oct. 29, 1897.) 


8. Descriptions of New Species of Coleoptera of the Family 
Ilaltmdw from South and Central America. By 
Martin Jacoiiy, F.E.S. 

[Kiwived February 15, 1902.] 

(Plate XX.’) 

The constant application for the determination of so many 
si)e(?imon.s of Haltic^iila' whudi 1 have rtK'eivtnl from different sourc'es 
has iiidia^ed im? to (h'seribe iuo.sf of tliose wliich are contained in 
iny collection, for a long time unnamed, as a fiud-her contribution to 
tlie extremely iiunni’ous di«scri))t*d forms from South and Oenti*al 
America. Tln^ subjtvt c^n scai’cely be dealt with at present in 
anything but a veiy incomplete manner, but eveiy little helps 
and will one day assist in grouping together the enormous material 
known, w'hen the time and opportimity has nrrivtHl foi* a proper 
monogmph of this immense family^such as has beim attempted 
with the species known from OwtrSI America, in the gimt work 
on that country hy G oilman and§^lin. 

The present paper dtmls with ^Miwllivision of the Halticidse in 
which a more or leas distinct thorjude sulcus is present in couuectiou 
with simple, not inflated, posterior claw’s. ' 

Diphaulaca oostatipennis, sp. n. 

Dark metallic blue, the basal joints of the antennae fulvous; 
thorax obscure cupreous, impimctate; elytra closely and nearly 
irregularly punctured, the sides with two or tliree longitudinal 
costae. 

Length 4 millim. * 

Head impunctate, the frontal elevations elongate, divided by a 
deep groove, the carina acute ; antennae long and slender, bl^k, 
the lower three joints fulvous below, stained with metallic blue 
above ; thorax subquadrate, the sides straight at the base, rounded 

I For explanation of ibe Plate, .>ee p. 804 . 

12 *^ 
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before the luidtlle, the angles acute, the l)asal sulcus very deep, 
straight, bounded at the sides by a perpendicular groove, the 
surface entirely inipunctate; elytra much wider at the base than 
the thorax, the basal portion slightly raised, the disc very closely 
and distinctly punctured, the punctures arranged in indistinct 
rows, much finer towai’ds the apex, a well-marked costa extends 
fj om the shoulders nearly to the apex and is preceded by a shorter 
one which does not extend upwards to the base,- the interstices 
between these costjemore irregularly and more strongly punctured 
than the r(»st of the siirfa(?e, elytra! epipleura? broa(l, wuth a row 
of piuictiii'(‘s ; l)(‘low and the legs metallic blue, inipunctate, the 
last segment of the abdomen wdth a longitudinal groove wdiich 
widens at the apex, the sides of the segment slightly raised. 

Hah, Yenezuela. 

The single specimen before me is probably a male, although 
the anterior taisi are not particularly dilated. The species differs 
from its allies in the sculpture and costae; of the elytra, in connection 
with its coloration. 

Diphaulaca flavipes, sp. n. 

Below piceous, above greenish -aeneous, the basal joints of tlie 
antenna^ and the legs entirely flavous; thoiax inipunctate, with 
deep transverse sulcus; elytra with the basal portion convex, 
scarcely perceptibly puuotui’ed except near the base. 

Length 4 millim, 

Head iinpunctate, aeneous, the frontal eknations small, ovate; 
antenna' slender, blackish, the low’er four joints flavous, the third 
and fourth of equal length ; thorax one-half broader than long, 
tlie sides straight at the base, rounded anteiiorly, the angles 
acute, the disc deeply transversely sulcate, the sulcus sinuate, 
bounded at the sides by a perpendicular groove, entirely im- 
punctate ; elytra widened towards the middle, the apex of each 
rounded, the base distinctly swollen, the slioulders piorninent, 
the surface extremely finely punctured at tlie base, the punctures 
scarcely arranged in rows and very closely placed, nearly obsolete 
below the middle, the epipleune very broad, concave; below 
obscure pic(ious, the legs entirely flavous. 

Hah. Colombia i^Pehlke), Museum Stettin and my collection. 

This small species may be at once known by the entirely aeneous 
upper surface and the fiavous legs. The specimen before me seems 
to be a female, 

Diphaulaca pallipes, sp. n. 

Below^ black, above green ish-seneous, the basal joints of the 
antenn® and the legs (the posterior femora excepted) flavous; 
thorax impunctate, the basal sulcus deep ; elytra finely punctate- 
striate, the punctures indistinct near the apex. 

Length 2 millim. 

Head impunctate, the frontal tubercles narrowly oblique, the 
Carina acute, the lowei- portion of the face and the labrum black, 
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the verfcox ^l eeiiish ameoiis ; the anteiiiue rather long and slender, 
flavous, the terminal joints fuscous, the third and fourth joints 
equal, scarcely longer but much thinner than the second one ; 
thorax twice as broad as long, the sides straight, the anterior 
angles obli(iue, forming a distinct tooth before the middle, posterior 
margin rather bioadly produced at the middle, the basal sulcus 
deep and sinuate, bounded at the sides by deep perpendicular 
grooves, the surface rather convex, iin punctate, greenish-aeneous; 
elytra with the l>ase slightly raised, distinctly punctured in closely 
approacliod rows which become obsolete near the apex ; legs 
flavous, the posterior femora blackish. 

Ilah. St. Cathnrina, Brazil. 

Of only half the size of />. Jlavipes, the bisal margin of the 
thorax not straight as in that species, but slightly pi'o<luced at 
the middle, the punctuation of the elytra more distinctly airanged 
in rows, and the posterior femora black, not flavous. 

DiPIIAULACA FRUIISTORPERI, Sp. 11. 

Grcenish-apiieous, basal joints of the anteniw and the base of 
the femoi-a (more or loss) testaceous ; head deeply foveolate ; thorax 
obsoletely pun(*.tured, metallic green or aencxius, the basjil sulaitiou 
deep ; elytra with the base raised, rathei* strongly and closely 
punctatf'-striate, metallic green or brassy. 

Length 3^ millim. 

Head impunctate, deeply foveolate between the eyes, the latter 
large an<l prominent, frontal elevations obsolete, cariiia aeute; 
anteiimc rather long and slender, piceous, the lower four joints 
and the apical one testaceous, third and fonith joints equal, 
terminal joints equally long, not thickened ; th.orax transversely 
subquadrate, the sides straight, the anterior angles slightly 
thickened and oblique, the basal sulcus deep, bounded at the sides 
by ecjually deep perpendicular grooves, the surhice convex, neaily 
impunctate, brassy green; elytra with the Lise distinctly mised, 
the basal margin preceded by a deep gi'oov© which extends in 
front of the shoulders, the surface strongly and closely punctate- 
striate anteriorly, the punctures very much finer towai*ds the 
apex, btilow dark aoneous; legs robust, piceous, the femora more or 
less testaceous at the base, posterior tibi^ slightly curved and 
dilated at the apex. 

Uah. St. Catliarina, Brazil {Fruhstorfer), 

Principsilly distinguished from other species of the genus by 
the deep frontal fovea, the strong and close punctuation of the 
elytra, and the colour of the legs. 

DiPIIAULACA HAROLDI, Sp, n. 

Below blackish, al)ove greenish-aeneous, the basal three joints 
of the antenncB flavous ; thonix transverse, finely punctured ; 
elytra with the basal portion convex, regularly punctfite-striate, 
the striae remotely placed. 

Length millim* 
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Head impinictate, the frontal elevations small, the carina 
acutely raised ; antennae extending to the middle of the elyti*a, 
black, the lower thi’ee joints davous, second and third joints equal, 
fourth scarcely longer, the terminal joints gradually thickened ; 
thorax quite one-half broader than long, the sides nearly straight, 
the anterior angles obliquely thickened, the basal sulcus deep, not 
extending beyond the perpendicular grooves at the sides, the 
disc convex, remotely and finely punctured, eljiira with the base 
distinctly raised, punctured in r(‘gidaj* and not closely placed 
rows, distinct to the apex, the last row near the lateral margins 
more strongly punctui*ed, the last interstice slightly convex; 
below and the legs nearly black; prosternum broadly elongate, 
distinctly punctured. 

JIah, Colombia. 

One of the smallest species of the gtmus, and distinguished 
from its Colombian congeners by the finely but distinctly 
punctured thomx. 


Genus Lactic A. 
a. Elytra him or qi'emi. 

LaCTICA BOLIVIANA, Sp. n. 

Ferruginous, the antennas (the las-al three joints excepted), 
the apex of the tibiae, the tarsi, and the abdomen black ; elytra 
violaceous blue, strongly punctured ; thomx impunctate, the basal 
sulcus deep ; posterior legs entirely black. 

Length 5 milliin. 

Head impunctate, obliquely gi'ooved aljovc the antennae, carina 
short, labrum piceous ; eyes very slightly emarginaie ; antennse 
scarcely extending to the middle of the elytm, black, the lower 
three joints fulvous, tliml and fouith joints ecjual, the second one 
scarcely shorter ; thoiax tw ice as brojid as long, rather convex, 
not naiTowed anterioi'ly, the sides straight, the anterior angles 
oblique, the basal sulcus deep and straight, placed close to the 
base, the surfjice impunctate ; scutellum fulvous ; elytra convex, 
violaceous blue, distinctly punctured in closely approached iiTegular 
rows, distinct to the apex ; legs and the breast ferruginous, the 
apex of the foTir front tibiae, the tarsi, the posterior legs entirely, 
and the abdomen black. 

Hah. Bolivia. 

Closely allied in coloration to L. eXegmMila Har., but much 
larger, without distinct frontal elevations, the third and fourth 
joints of the antennae equal ; the head impunctate, and the elytral 
punctwtion distinct to the apex. X. ahdovmnaUa Jac. is much 
smaller aud has fulvous posterior legs. 

Lactkia lobata, sp. n. 

Oblong-ovate, ferruginous, apical joints of the antennas black ; 
thorax impunctate, the basal sulcus rather deep, basal margin 
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profUiceil at nii(l<lle ; elytni metallic blue or greetiisli, finely 
piincturefl in rows ; abdomen black. 

Length 4| millim. 

Head impunctate, the frontal tubei'cles entirely obsolete, the 
Carina short, pyriform ; eyes large, nearly entire; aptennsB ex- 
tending to about the middle of the elytra, black, the lower four 
joints ferruginous, the third and fourth joints equal, but little 
longer than the second joint ; thorax twice as broad as long, the 
sides very feebly rounded, narrowly marginate, the anterior angles 
oblique, not produced, the basal margin rounded and produced at 
the middle, the basal sulcus straight and moderately deep, the 
perpendicular grooves very deep, the surface impunctate, ferru- 
ginous ; scutellum fulvous ; elytm convex, subcylindrical, finely 
punctured in closely approached mther regular tows, distinct to 
the apex; breast and legs ferruginous; abdomen black. 

Ilah. Bolivia. 

In this species the Ijasal margin of the thorax has a distinct 
round lobe at the middle, diff(‘ring in this respect from most of 
the other species of the genus : this charactei* alone would scarcely 
justify the creation of another genus, but it w’ill assist in the 
recognition of the species, in connection with the system of 
coloiution and the black abdomen. 

Lactioa fuxerea, sp. n, 

Entindy dark violaceous, the last five joints of the ajitenme 
fulvous ; thoiux transverse, impunctate, the basid sulcus deep ; 
elytra purplish- violaceous, extremely finely punctured. 

Jiength G millim. 

Elongate, convex, the head impunctate, fioutal elevations 
entirely obsolete ; eyes not very large ; clypeus thickened, wedge- 
shaped, Carina narrow; antenna nejirly rejiching the end of the 
elytra, black, the last five joints fulvous, the second ludf the 
length of the third joint ; thorax strongly transverse, more than 
twice as broiid as long, the sides perfectly straight, naiTowly 
margined, the anterior angles oblique, the disc entirely im{)unctate, 
black isli-vi<)laceous, the bavSjil sulcus and the perpendicular grooves 
very <le('p ; elytra metallic purplish -violaceous, very finely 
punctured when seen under a strong lens ; below and the legs 
nearly black. 

Hah, Yuriraaguas, Peru, 

Of this very distinct species, two specimens are in my 
collection. 

Lactica C08TATIPKNNIS, sp. n. (Plate XX. fig. 1.) 

Flavous, the antennm (the basal joints excepted) and the tibhe 
and tarsi black ; thorax impunctate, the bastil sulcus deep ; 
elytm bright green, finely rugosely punctate, the sides of each 
with an acute costa. 

Length 6 millim. 

Head flat and impunctate, the frontal elevations obsolete 
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clyjieus slightly i-aised, anterior edge of the labrum black ; eyes 
oblong, slightly sinuate ; antennae extending to the middle of the 
elytra, black, the lower three joints more or less fiiavous below, 
the thii'd joint smaller than the fourth, all the following joints 
elongate ; thoiax twice as bimd as long, the sides rounded, the 
anterior angles simple, not oblique, Imal sulcus deep, slightly 
sinuate, the surface flavous, im punctate ; scutellum triangular, 
fuscous ; el}tra extremely closely and rather finbly rugosely 
punctmed, not very shining, with an acute ridge from the shoulders 
to the apex, accompanied by another shorter ridge below the 
middle ; below flavous, the lower poition of the tibias and the 
tarsi fuscous. 

Hah. Llano Grande, Guatemala. 

1 have seen only a single example of this very distinct species, 
wdiich is in my collection. 

Lactica biline ata, sp. n. 

Flavous, the antennae black; thoiux transverse, impunctate, 
with deep basal sulcus; elytra metallic blue, microscopically 
punctured, each with a naiTOW flavous streak from the Iwise to 
below the middle. 

Length 4 inillim. 

Head with a few deep punctures' near the eyes, flavous, the 
frontal elevations strongly raised ; clypeus flattened, subquadrate, 
but slightly raised between the eyes; labrum piceons; eyes 
very hirge, distinctly emarginate; antennw piceous, the second 
joint half the length of the third, the other joints wanting; 
thorax more than twice as broad as long, very short, the sides 
stiaight, the anterior angles oblique, the basal sulcus very deep, 
plac^ close to the base and nearly straight, the disc impunctate ; 
scutellum broad, black; elytia, elongate and parallel, metallic 
dark blue, with a few very fine punctures at the base, from the 
middle of the latter proceeds a naiTOW flavous stripe which extends 
to below the midclle and is much constricted medially, its 
direxition is towards the suture ; below stained with piceous, the 
legs pale flavous. 

Hah. Peru. 

Easily recognizable on account of its coloration, which is 
probably vai iable in regard to the elytral flavous stripes. I possess 
only a single specimen of this very distinct species. 

b. Elytra with spots or st/riped, 

Lactica seminigra, sp. n. (Plate XX. fig. 2.) 

Head and thorax flavous, the antennec, the breast, and legs 
black ; head and thorax impunctate ; elytra flavous, with a sub- 
quadrate large black patch from the base to below the middle. 

Length 6 millim. 

Head impunctate, shining, flavous, with a small fovea between 
the eyes, clypeus strongly raised in shape of a triangular ridge, 
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antennas extending ])eyonrl the middle of the elytra, black, the 
Imsal joint flavous below, the lower three joints fijiining, the rest 
pubescent, third joint much shorter than the fourth; thorax 
twice as broad as long, the sides straight, the anterior angles 
oblique, the basal margin rounded and rather prominent at the 
middle, the bastil sulcus shallow, lK)unded laterally by deep per- 
pendicular grooves, the surface im punctate ; scutellum testaceous ; 
elytra not perceptibly punctured, the anterior portion occupied by 
a large black subquadrate patch which does not extend to the 
lateral margins, the rest of the surface pale flavous, very shining; 
the bieast and legs black, the abdomen flavous. 

Hah. Oadiab^, Ecuador (JRosenherg). 

I know only a single specimen of this very distinct species, 
which is in my collection. 

Lactica bicolorata, sp. n. (Plate XX. fig, 3.) 

Broadly ovate and convex, teshw’eous, the antennae, thorax, 
legs, and the sides of the breast black ; elytra minutely punctured, 
testaceous, the apical poition in shape of a transverse oblique 
band, black. 

Length 6 millim. 

Head impunctate, the frontal tubercles flattened, testaceous; 
antennas extending to the middle of the elyti*a, black, the first 
joint testaceous below, thml and following joints elongfite, rather 
robust ; thorax neai’ly three times bimder than long, the sides 
straight, the anterior angles oblique, the basal sulcus shallow, the 
perpendicular grooves at the sides deep, the surface impunctate, 
black ; wuitellum black ; elytra widened posteriorly, minutely 
punctured, testaceous, a transverse band, its inner margin concave 
and widened at the suture, occupies about the apical fourth 
portion of the elytra ; below testaceous, the sides of the breast 
and the legs black. 

Hah. Pern. 

Allied to L. haiesi Baly, but with difierently coloured antennae 
and legs, and the black elytral portion narrower, the thoracic 
sulcus also more shallow, 

liACTICA limbatipennis, sp. n. 

Ovate, pale testaceous ; antennae very long ; thorax impunctate, 
the biisal sulcus very shallow ; elytra extremely finely and closely 
punctured, black, the lateinil and apiail margins narrowdy pile 
flavous. 

Var. Elytra testaceous, tlie basal portion more or less black 
only. 

Length 2 millim. 

Head impunctate,* flavous; the eyes entire, frontal elevations 
distinctly raised, clypeus flat; antennie quite extending to the 
apex of the elytra, very slender, entirely flavous, the second and 
following two joints gradually elongated ; thorax scarcely twice 
as broad as long, the sides feebly rounde<l, the anterior angles not 
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oblique, the basal sulcus veiy obsolete as well as the perpendicular 
grooves, the disc inipunctate, flavous ; scutelluin flavous ; elytra 
extremely closely and minutely punctured, convex, black, sur- 
rounded by a pile flavous margin which widens ratlier at the 
apex ; below and the legs pale testficeous, the middle of the breast 
sometiiaes stained with black. 

Hah, Peru. 

There are five specimens of this small species in my collection. 
Of these two represent; the variety which has the base of the 
elyfcra black only an<l the rest of the disc faintly stained with 
fuscous, so that the pale latei*al margins are still plainly distinct. 


c. Elytra entirely pale- coloured, 

LaCTICA PARAGUAYENS3S, Sp. n. 

Flavous; antennae robust, black, the ImusmI three joints flavous; 
thorax strongly transverse, the l>asal sulcus rather slnillow ; 
elytra parallel, flavous, impunctate, the a])ex of the femora 
piceous, the tibiae and tarsi black. 

Length 5 millim. 

Of elongate, not very convex shape ; the head impunctate with 
the exception of a single deep puncture near the eyes, the latt*er 
not large, frontal elevations only indicated, the cfirina very bi'oad 
and convex, clypeus likewise strongly raised ; labrum flavous, apex 
of the mandibles and the palpi piceous ; antennfc conij)amtively 
robust, black, the lower three joints flavous, stained with piceous 
above, the second and third joints small, of ecpial length, the 
following joints rather dilated ; thonix more than twice as broad 
as long, the sides straight, obliquely narrowed anteriorly, the 
anterior angles oblicjuely produced, the bawd sulcus shallow, 
placed close to the l)a.se, the lateral pei’pendicular gioovea ve^ry 
deep, the surface entirely impunctfite; scutellum rather bmad, 
triangular ; elytra impun^ite. 

JJah, Paraguay. 

This Lactica, of which a single specimen is contained in my 
collection, rr'ay be distinguished by the mther robust antenna^, 
the rather small-sized and widely separated eyes, and especially by 
the very transversely shaped thorax ancl its produced and oblique 
anterior angles. It differs in this respect from any of the many 
similarly coloured species of the genus. 

LaCTICA APICIPES, sp. n. 

Elon^te, modeiutely convex, testaceous, the antennaB (the 
basal joint excepted), the apex of the tibiaB, and the tai*si black ; 
thorax impunctate, transverse sulcus shallow, perpendicular grooves 
deep ; elytra extremely minutely punctured. 

Length 4-5 millim. 

Of idongate, parallel, and modeiutely convex shape, the hetid 
impunctate^ the frontal elevations obsolete, carina broad ; eyes very 
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large, fllightly enjarginate witliin ; aiitenure extending below the 
middle of the elytra, black, the basal joint flavoiis, second joint leas 
than half the length jof the third, the latter slightly shorter than 
the fourth joint, termin^^l joints shorter than the intermediate 
ones; thortix about one-bnlf biosider than long, rather flattened, the 
sides very feebly rounded and veiy slightly narrowed anteriorly, 
the anterior angles obsoletely oblitjue and slightly thickened, the 
biaal sulcus moderately deep in the male, more shallow in the 
female ; elytra microscopically punctured ; below and the legs 
testaceous, the apex of the tibiae and the tarsi black. 

Hah, Balthazar (wdndward side), Grenada, W. Indies (//. H, 
Smith). 

1 identified this species formerly w ith L. tibialis Oliv., but the 
three speciineiis ])efore me, after a closer examination, must 
represent a not her species : they are of a very pale testaceous colour, 
without punctuation of the head and thorax, and all have only 
the apex of the tibim and the tarsi black, diftcring in that respect 
from any of it s allies. The 6|>ecimen that I look u}x>n as the male 
is much smaller, the thoracic sulcus is deeper, and the anterior 
t'lrsi have their first joint dilated. 

Lactic A weisei, sp. n. 

Ovate, ijale fulvous, the antenna} (the basal joint excepted) 
bhick, long and slender; thonix transverse, with deep basiil sulcus, 
impunctate ; elyti-a not perceptibly puuctui’ed ; below and the legs 
fulvous. 

Length 4 millim. 

Hefid w ith a transverse groove at the vertex and some deep 
punctures near the eyes, the latter large, deeply emaiginate, the 
intermediate space with a very deep ft)veti, frontal elevations 
absent; clypeus broa<l, ill- defined, and scarcely raised; antemije 
nearly extending to the apex of the elytni, black, the low^er tlireti 
joints fulvous, the thiid joint slightly longer thnn the second, 
the following joints vcny elongate ; thomx twdce as bi oad as long, 
the sides feebly I'ounded, with a distict narrow margin, anterior 
angles obliquely thickened, the Losal sulcus very deep and 
straight, the surface entmdy impunctate; elytra ovate, im- 
punctate; underside and legs fulvous; the hist, abdominal 
segment triangularly emaiginate. ( 2 ?) 

Hah. Pernambuco. 

The structure of the head and the unicolorous legs well distin- 
guish this species, 

Laotica strigatipes, sp. n. 

Flavous, the antennse (the basal joint excepted), the apex of 
the femora above, and the tibice and tai*si black ; thonicic sulcus 
deep ; thorax and elytra impunctate. 

length 3^ millim. 

Of very convex shape, sulx^ylindrical ; the head impunctate, 
•with a leather deep impression above the eyes, the latter elongate, 
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slightly emarginate, frontal tubercles small and obsolete, labrnm 
piceouB ; antennae extending to the apex of the elytra, black, the 
basal two joints flavous, stained with pic^ous above, third and 
fourth joints equal ; thorax transverse, slightly narrowed ante- 
riorly, the sides nearly straight, the anterior angles strongly 
oblique, the surface inipunetate, the basal sulcus deep and 
sinuate ; elytra slightly widened towards the middle, iihpunctate ; 
below and the femora flavous, the latter with a short black streak 
above near the apex, the tibiae and tarsi entirely black. 

Hah, Piclund(5, Colombia. 

I cannot identify this species, of which three specimens ai*e 
before me, with any other described Lactica on account of the 
long antennae, the entirely impunctate upper surface, and the 
markings of the femora, which are the same in all the specimens. 
There have been a great many species described of almost similar 
colomtion, of which L. cilHna Hai'old is pt'rhaps the most closely 
allied, but this species has a fine but distinct punctuation and is 
without the femoral stripe. 

Lactica semifulva, sp, n. 

Rufous or flavous, the head and thorax black, shining and im- 
j)unctate ; elytra not perceptibly punctured ; antennce and legs 

flliVOUS, 

Length 4 millim. 

Head impunctate, black, sliining, the frontal tubercles obsolete, 
the Carina comparatively very broad and convex, cl3rpeus deflexed, 
labruin pale piceous ; antennae long and slender, entirely fulvous, 
the third joint slightly shorter than the fourth, this and the 
following joints nearly equal ; thorax transverse, about one-half 
broader than long, the sides with a narrow margin, straight, 
the anterior angles oblique, posterior acute ; the disc impunctate, 
black, shining, the basal sulcus deep, bounded at the sides by 
another deep longitudinal groove ; scutellum fulvous ; elytra with 
a shallow depression below the base, of a bright rufous or pile 
fulvous colour, entirely impunctate, shining ; the underside and 
the legs flavous. 

Hah, Espirito 8anto, Brazil. 

Of this very distinct species 1 possess three specimens, two of 
which have the elytra of much paler colour than the other. 
X. dwhroa Har. seems to be a nearly allied species, but has the 
antennw, the underside, and the legs black ; this and v. Harold's 
species are the only members of the genus with which I am 
accjuainted having a black head and thorax and fulvous el 3 d.iu. 

Lactica flavilabris, sp. n. 

Flavous, the head black; thorax short, strongly tiunsverse, 
impunctate ; elytra elongate, parallel and strongly convex, rufous, 
impunctate. 

Length 6 millim. 

Head black and shining, the eyes extremely large, the inter- 
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mediate space very nan*ow, tlie frontal tubercles sinall^ the carina 
acute, the clypeus triangularly raised ; labrum flavous, as well as 
the palpi ; antennie extending to the middle of the elyti-a, flavous, 
the last two joints wanting, the second joint half the length 
of the third; thorax twice as bioad as long, narrowed to a 
slight degree anteriorly, the sides stmight, the anterior angles 
oblique, the disc impunctate, flavous; the basal sulcus very deep, 
sinuate, and placed rather closely near the basal margin ; scutellum 
ratluu* broad ; elytra convex, elongate and widened towards the 
middle, not pei*ceptibly punctured ; below and the legs fla\'ous. 

Hah. E'lpirito Santo, Brazil. 

Evi<lently allied to L. capitata Illig., but rather smaller, more 
convex, the aiitenme and the kbmm entirely flfivous, the fii*st- 
natned shorter, the eyes still larger,and the elytra reddish- fulvous, 
not testaceous. 

Lactica uufo-basalis, sp. n. 

Elongate, parallel, flavous ; the antenn?e (the basal joint 
excepted) black ; head and thorax reddish, impunctate, the basal 
sulcus very deep; elytra impunctate, flavous, the base reddish 
fulvous ; below and the legs flavous. 

Ijength 7 millim. 

Head im])unctate, reddish fulvous, very shining, the frontal 
tubci'cles rather obsolete, carina acute and narrow ; eyes large, 
coai sely granulate, tbo intermediate space not bi*oacler than their 
diameter ; antenine extending beyond the middle of the elytra, 
black, the basal joint flavous, the third joint twice as long as the 
second, but shorter than the fouith joint ; thorax about one-half 
broader than long, slightly narrowed anteriorly, the sides straight, 
with a rather broad, reflexed margin, the anterior angles oblique, 
the disc extremely shining, impunctate, the basal sulcus very 
deep, placed at some distance from the base, the latei-al perpen- 
dicular grooves still deeper ; elytm subcylindrical, scarcely 
widened at the middle, not distinctly punctured but crowded 
with numerous piceous specks, the bas#il margin reddish, the rest 
of the surface flavous, the metatarsus of the posterior legs as 
long as the following joints together. 

Hah, Tejuca, Brazil. 

This is a large-sized species, of which a single example is in my 
collection. It Ls distinguished by the coloration of the head, 
thorax, and elytra, the flavous legs, and very de(»p thoracic 
sulcus. 

Lactica fkmorata, sp. n. 

Flavous, elytni I’ufous, the posterior femora piceous ; head and 
thorax impunctate,* the basal sulcus very deep and sinuate, elytra 
impunctate. 

Length 2^ millim. 

Head impunctate, eyes large, entire, frontal elevations obsolete, 
carina shoili, acute ; antennae entirely fulvous, extending beyond 
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the middle of the elytra, the second and thml joints short, nearly 
equal ; thorax twice as broad as long, slightly narrowed anterioi*ly, 
the sides nearly stm^’ght, the anterior angles oblique, the posterior 
margin vsinuate, the basid sulcus very deep and sinuate, the sur- 
face impunctate, llavous ; scutellum broad ; elytra ovate and 
convex, with a distinct depression wdthin the shoulders, rufous, 
shining and impunctate ; underside and legs pidei*, the posterior 
femora black except at the extreme base, metatarsus of the 
posteiior legs elongate. 

Jlab. Espirito Santo, Brazil. 

A small species, distinguished by the colour of the antenme, of 
the elytra, and that of the posterior femora. 

Laotica clarki, sp. n. 

Elongate, subdepressed, flavous ; labrum and the antonnce (the 
basal two joints excepted), the knees, tibiae, and tarsi black ; thorax 
not naiTow(‘d in front, impunctate, with deep basal sulcus ; olyti*a 
narrow and parallel, nearly impunctate. 

Length 3 iiiillim. 

Head impunctate, the frontal tubercles broad, feebly raised, carina 
likewise llattoned and broad ; labrum and palpi black ; eyes hirge, 
entire ; antenme comparatively short and robust, black, the l)asal 
two joints flavous, third joint scai'cely" shorter than the fouith ; 
thorax transverse, smrcely twice as broad as long, the sides 
perfe(?tly straight, not narrowed in front, the anterior angles 
strongly oblique, the lower point of the angles in shape of a small 
tooth, posteiior angles likewise dentiform, the basfil sulcus deep 
and stiuight as well as the lateral peipendicular gi'oovos, the 
surface impunctate; scutellum broad, tiiangular; elytra with 
some extremely minute punctures, only visible under a strong 
lens ; the knees, tibiae, and tai*si black, the rest of the underside 
and the legs flavous. 

Hah, Paraguay. 

A distinct little species on account of the shape of the thorax, 
which is not nan*owed in front as in the majority of the species, 
and the comparatively robust antenn® ; the geneiul shape is also 
less ovate and convex. 

Laotica brevicollis, sp. n. 

Elongate, moderately convex, testaceous; the antenme (the* 
basal joint excepted), the knees, tibi®, and tarsi black ; thoiux 
one-half broader than long, impuncUtc^, the basal sulcus deep and 
straight ; elytm impunctate. 

Length 4|-5 millim. 

Head impunctate, the frontal elevations distinct and rather 
broad, the carina narrow and acute ; eyes large, entire ; antenn® 
extending beyond the middle of the elytra, black, the basal joint 
flavous, third joint distinctly shorter than the fourth; thomx 
only one-half broader than long, distinctly nairowed anteriorly, 
the .lilies straight, with a very narrow margin, the anterior angles 
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hut very slightly ohliquo, the basal sulcus very deep and straight 
and placed at a proportionately long distance from the base, the 
disc entirely impunctate; elytra wi<hjr at the base than the thorax, 
not much convex and of paiullel shape ; below and the legs 
flavous, the apex of all the femoiu and the tibia? and tarsi black. 

Hah, Colombia, Peru, Venezuela. 

The comparatively narrow thorax, entmely impunctate upper 
surface, the structure of the head (acute carina), and the black 
apex of all the femora seem to distinguish this from any similarly 
coloured species of Lactica with which I am acquainted ; neither 
cjin I identify the insect with L, hogotana Harold, of which but a 
superficial description is given and which is described as 7 millim. 
long, with closely approached eyes and a microscopic but distinct 
punctuation. 

Lactica xigricornis, sp. n. 

Broadly ovate, fulvous; the antennae, the knees above, the 
tibiiB, and the tarsi black; thorax transverse, impunctate, the 
basal sulcus deep and straight; elytra minutely punctured in 
seini-regulai* rows. 

Length 5 millim. 

Of more broadly ovate and less convex shape than the majority 
of spicies, of a reddisli-fulvous colour ; the hea<l impunctate, eyes 
not vtay large, entire, frontal elevations entirely olxsolete., clypeus 
convex between the antennae ; labrum piceous, palpi black ; the 
antenna? with rather short and robust joints, extending to about 
the middle of the elytra, black, the Iwisal joint more or less fulvous 
below, second and tliird joints nearly equal ; thorax tw ice as broad 
as long, slightly nan-owed anteriorly, the lateral margins perfectly 
straight, the anterior angles oblique, not produced, sm'face im- 
punctate, wit.h a deep and straight basal sulcus ; elytra gi'adually 
widened posteriorly, veiy finely punctiu*ed in iiregular and closely 
approached ro>vs, indistinct at the a|>ex ; below and the legs paler, 
the knees above, the tibia?., and tarsi black ; tibiae clothed with 
fine yellow pubescence. 

Hah, St. Oatharina, Brazil. 

Much larger than L, lihialis Oliv., with entirely black antenna?, 
the elytra with a fine and distinct punctuation ; the geneml shape 
resembling that of Haltica rufa Oliv. Two exactly similar speci- 
mens fire lx?foro me. 

Lactica gracilicornis, sp. n. 

Oblong-ovate, fulvous ; the antennae long and slender, black, 
the lower three joints flavous ; thorax ti-ansverse, impunctate, the 
l)asal sulcus deep and sinuate, the sides anteriorly with a fovea ; 
elytra extremely finely and closely pimctiured. 

Length 2 millim. 

Head with a few punctures near the eyes, the latter large, 
entire, frontal tubercles small and obsolete, carina narrow and 
feebly mised, palpi fiavous ; antennie extending to the apex of 
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the elytra, black, the lower three joints fiavous, basal joint 
elongate, the second and third nearly equal, the latter, however, 
much thinner, the following joints very elonga.te, the last three 
thinner than the preceding joints ; thorax rather more than twice 
as broad as long, the sides very feebly rounded, the anterior angles 
not oblique, the disc impunctate with a transverse impression at 
the sides near the anterior angles, histil sulcus deep and sinuate, 
closely placed to the basal margin ; elytra convex, with a very 
shallow depression below the base, extremely minutely and 
irregularly punctured ; undei'side and the legs fla\'oiiK. 

Jfah. Mexico. 

Of this species 1 received two specimens from M. Deyi’olle, 
which had been found in Mexican tobacco. The small size, very 
slender anteiinse, the anterior tliomcic fovi‘a, and the entirely 
fiavous legs will assist in its recognition. 

Lactica carinata, sp. n. 

Entirely testaceous, of elongate sliape ; head with a transverse 
ridge ; thorax impunctate, not very tiunsverse, hisal sulcus deep 
and sti*aiglit ; elytra not perceptibly puiictui*ed. 

Length 4^ millim. 

Head impunctate ; frontal elevations obsolete, replaced by a 
transvei'se ridge between the eyes ; the* latter very large, occupying 
the entire vsides of the head ; clypeus stiongly and acutely raised 
between the antennae ; the latter extending beyond the inifldle of 
the elytra, entirely testaceous, the third joint one-half longer 
than the second, but much shorter than the fourth joint ; thora-x 
scarcely twice as broad as long, slightly naiTowed anteriorly, the 
sides nearly straight, with a narrow^ reflexed margin, the anterior 
angles oblique, but not produced, the basal sulcus and the 
perpendicular grooves deep, the disc impunctate; elytiu nearly 
parallel, impunctate ; below and the legs coloured like the upper 
parts, the mebibirsus of the posterior legs elongate. 

Hah. Cayenne. 

Tliere will be no difiiculiy in distinguishing this species fi’om 
its allies on accotmt of the transverse ridge betw^een the eyes and 
the unicolorous legs. I know only a single specimen of this 
species, which is in my collection, 

Lactica impeessicollis, sp. n. 

Ovate, fulvous, the antenna; (the lower tliree joints excepted) 
black ; thorax transverse, with an antemedial transvei-se depression 
at the sides, the basal sulcus deep and sinuate ; elytra with a 
shallow depression l)elow the base, impunctate ; legs fulvous. 

Length 4 millim. 

Head deeply punctured near the eyes, the latter large, strongly 
emarginate, the intra-ocular space raised in two elevations ; 
clypeus bluntly elevated ; antennse extending beyond the middle 
of the elytra, black, the lower three joints flavous, the second one- 
half shorter tl^n the third joint, 4he others closely pubescent ; 
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thorax twice as broad as long, the sides feebly rounded near the 
base, very slightly narrowed anteriorly, the anterior angles 
oblique, the b^sal sulcus deep and rather sinuate, the anterior 
portion of the thorax impressed with a transverse fovea at the 
sides, the surface impunctate ; elytra widened towards the middle, 
feebly transversely depressed below the base, impunctate, their 
epipleurae very broatl and concave. 

Haib, Bahia. 

Amongst the unicolorous species, the present Lactica is dis- 
tinguLsh^ by the raised intra-ocular space in shape of two blunt 
elevations, and by the antemedian fovea of the thorax, 

Lactica bahiaensis, sp. n. 

NaiTowly oblong, entirely testaceous ; thorax impunctate, the 
basal sulcus deep and very sinuate; elytra not perceptibly 
punctured. 

Length 4 millim. 

Head with a deeply punctured sulcus round the eyes, the latter 
large, feebly emarginate, frontal elevations only indicated ; clypeus 
strongly convex lietween the antennae ; the latter extending below 
the mitldle of the elytra, entirely testaceous, the second joint one- 
half shorter than the third, the fourth longer than the preceding 
joint ; thorax about twice broader than long, the sides straight, 
the anterior angles oblicpie, the basal sulcus deep and strongly 
bisinuate, the disc impunctate ; elytra not perceptibly punctured. 

Hah. Bahia. 

I must separate this species from its unicolorous allies on 
account of the more than usually sinuate thoracic sulcus, in 
connection with the structure of the head. 

Lagtina Harold. 

LaOTINA L£VIC0LLI8, sp. n. 

Dark blue, the thorax nearly subquadrate, entirely impunctate ; 
elytra extremely closely and subrugosely punctimed, clothed with 
very short grey pubescence. 

Length 6-7 millim. 

Male. Head impunctate, the frontal elevations strongly raised, 
elongate and oblique, carina acute, labrum black ; antennie nearly 
extending to the apex of the elytra, dark blue, the third and 
fourth joints equal ; thorax about one-half broader than long, the 
sides nearly straight, the anterior angles slightly produced out- 
wards, the base with the usual deep, sinuate transverse sulcus, the 
surface entirely impunctate ; elytra widened near the apex, 
extremely closely and rather finely punctured, the interstices very 
finely wrinkled and clothed vrith very short greyish hairs ; epi- 
pleurse broad, concave and glabrous ; the male organ curved and 
like that of L. glahratay but with the anterior cavity shorter and 
more ovate, the sides raised and with a blunt ridge within. 

Haft. Peru. 

Pnocr. ZooL. Soo.— 1902, Vol, I. No. XIII. 
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I must separate this species from any other on accoimt of the 
impunctate thorax, which even under the strongest lens shows no 
trace of any punctuation. Examples of both sexes are befoi'e me, 
and do not seem to vary except in the slightly broader thorax 
of the female. 

LACTIKA SEMIIIUOOSA, sp. n. 

Metallic green, glabrous above, below bluish; thorax sub- 
quadrate, finely punctured, the transverse sulcus deep; elytra 
widened below the middle, very closely and strongly punctxired, 
the interstices more or less rugose. 

Length 7 millim. 

Head veiy finely transversely wrinkled, without punctures, the 
frontal elevations strongly raised, pyiiform, oarina acute ; antennae 
long and slender, metallic blue at the four or five ba^ joints, 
the rest black, third and foui*th joints equal, shorter than the 
fifth ; thorax about one-half broader than long, the sides nearly 
stitiight, very slightly narrowed anteriorly, the surface veiy 
finely but not very closely punctured, the basal sulcus deep and 
neai’ly stmight, bounded laterally by a deep perpendicular groove ; 
scutellum blackish; elytra widened below the middle, without 
basal depression, compamtively strongly and very closely punctured, 
with finely wrinkled interstices ; below veiy sparingly pubescent. 

Ilah, Colombia. 

I know of no other species of Laciina with such strongly 
punctured elytra in connection with the glabrous upper surface. 
The description is that of the male, in which the anterior tarsi 
ai*e dilated, and the last abdominal segment has a central narrow 
gi'oove ; the female does not differ except in the more slender 
tarsi and the genemlly rather larger size. 

Lactina olabrata, sp. n. 

Metallic dark blue, glabrous above; thorax one-half broader 
than long ((J), nearly impunctate, with deep sinuate sulcus; 
elytra veiy closely and distinctly punctured. 

Length 6 millim. 

Made, Head impunctate, the frontal tubercles strongly raised, 
oblique, the carina acute ; the antennae nearly extending to the 
apex of the elytra, metallic blue, the third joint slightly longer 
than the fourth and as long as the fifth joint ; thorax one-half 
broader than long, the sides straight at the base, slightly rounded 
anteriorly, the anterior angles thickened, the surface with a deep 
sinuate sulcus, the anterior portion rather convex, very minutely 
and somewhat closely punctured as well as the base below the 
sulcus ; scutellum small, impunctate ; elytra convex, not widened 
posteriorly, attaining their greatest convexity at the middle, veiy 
closely and rather strongly punctured, the apex of eaoh rounded, 
their epipleuras concave, impubescent ; below and the legs smooth, 
shining ; the male organ curved, parallel, the apex mther blunt, 
with an -elongate cavity. 
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Hah, Colombia, Venezuela. 

I know of only one other described species which has an 
impubescent upper surface (Z. cJmlcoptera Har.); but in that 
species the carina of the head is short and blunt, the thorax is 
impunctate, the elytra have traces of costae and are cupreous in 
colour. In the female of the present species the antennsa are 
much shorter and the elytra show a slight depression below the 
base ; the insect is also much more robust in shape. 

Disonycha dbcemmaculata, sp. n. 

Black ; thorax flavous, with four black spots ; elytra strongly 
punctur^, black, each with five fiavous spots (2, 2, 1), the one 
near the scutellum curved ; the femora and the abdomen flavous. 

Length 4 inillim. 

Head with a deep punctured groove near the eyes, black, with 
a fiavous mark on the vertex, the frontal elevations distinct, the 
clypeus strongly convex, flavous ; labrum black ; antennie robust, 
black, the lower four joints flavous below, third joint slightly 
shorter than the fourth ; thorax twice as broad as long, flavous, 
the sides straight, the anterior angles scarcely oblique, rather 
rounded, posterior angles oblique, the disc impunctate, with four 
small black spots pla^ transversely ; elytra strongly and closely 
punctured, black, each with five yellow spots, one at the humeral 
callus, another in shape of a 3 near the scutellum, two round 
spots at the middle and a transverse one near the apex ; the 
bnjast, the tibije and tarsi black ; femora and abdomen fl^ivous, 
the apex of the posterior femora black. 

Hob, Pernambuco, Pery-Pery. 

This sjiecies will lie easily recognizeil by the strong elytral 
punctuation and the outwai*dly curved spot near the scutellum. 

Disonycha elongata, sp. n. 

Elongate and subdeprassed, testaceous, the terminal joints of 
the antennce fuscous ; thorax impunctate ; elytra not perceptibly 
punctured ; a very narrow sutural and a sublateral stripe and a 
broader longitudinal band at the disc, black. 

Length 9 millim. 

Hea^ impunctate, the clypeus with an acutely raised central 
ridge ; eyes reniform, rather deeply emarginate; antennce extend- 
ing to the middle of the elytra, rather robust, fuscous, the lower 
four joints testaceous, the fourth joint nearly twice as long as 
the third ; thorax al^ut one-half broader than long, the sides 
neaily straight with a narrow margin, the posterior angles 
strongly oblique, anterior angles obliquely truncate ; scutellum 
black ; elytra rather flattened, not perceptibly punctured, tes- 
taceous, very shining, the suture very naiTowly and a slightly 
wider stripe close to the margins blau^, another much broader 
band extends from the middle of the b^e nearly to the apex ; 
below and the legs testaceous, the apex of the posterior tibiae 
obscure fuscous, 
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Hah. Venezuela. 

This species closely resembles in coloration and pattern many 
others of the genus, hut may be distinguished by the impunctate 
elytra, the width of their black stripes, the comparatively narrow 
and unspotted thorax, and the rather large general size of the 
insect. 

Disonyoha brevicollis, sp. n. 

Oblong, pale testaceous, the antennae (the basal joints excepted) 
and the tarsi black; thorax short and tiunsverse, scarcely 
punctured ; elytra closely and distinctly punctured, the sutural 
and lateral margins and a narrow obsolete discoidal stripe obscure 
pale fulvous. 

Length 6 millim. 

Head with a few punctures placed transversely between the 
eyes, the frontal elevations feebly raised ; clypeus broad, tes- 
taceous, like the labrum and the rest of the head ; eyes rather 
elongate ; antenna? robust, black, the basal three joints flavous ; 
thorax more than twice as broad as long, the sides nearly straight, 
the anterior angles produced obliquely outwards, the posterior 
angles oblique but not produced, the basal margin rounded, the 
disc with a few fine punctures ; elytra closely and comparatively 
strongly punctured, the sutural and discoidal stripes very narrow 
and obsolete, the lateral margins more broadly marked with pale 
fulvous ; below testaceous, the tarsi black. 

Hah. Ventanas, Mexico. 

This species, which was unknown to me during the publication 
of the Mexican Phytophaga in the ‘Biologia Centr.-Amer.,* is 
readily distinguished by the shortness of the thorax, the more than 
usual strong elytral punctuation, and the narrowness and faint 
coloration of their stripes. Two specimens are in my collection. 

Disonycha angulato-pasciata, sp. n. (Plate XX. fig. 4.) 

Flavous, the head with two, the thorax with five black sj^ts ; 
elytra impunctate, black, a transverse medially constricted band 
at the base, another at the middle, and a spot near the apex 
flavous ; the apex of the femora and the tibi® and tarsi 
black. 

Length 4 millim. 

Head with some deep punctures near the eyes, flavous, a spot on 
the vertex and another small spot between the eyes black, the 
latter rather large; carina strongly raised; antennas robust, 
black, the lower four joints flavous, the basal two stained with 
black above, third and fourth joints equal ; thorax twice as broad 
as long, the sides straight, very narrowly margined, the anterior 
angles oblique, the disc impunctate, flavous, with five small black 
spots (2, 3) placed transversely, the outer ones of the second row 
the largest, the base with an obsolete transverse sulcus ; scutellum 
black ; el 3 rtra not perceptibly punctured, with alternate transverse 
flavous and black bands of angulate shape, the sutural and lateral 
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margins likewise black ; below flavous, the anterior legs entirely, 
the apex of the femora and the tibiae and tarsi black. 

Hah. Pernambuco, Serra de Oommunaty. 

This little species resembles somewhat the well-known D. auatrir 
ma Schauf., but the design of the elytra is different and consists 
of two flavous and two black transverse angulate l)ands and a 
flavous spot at the apex : the first of these light l)and8 is placed 
somewhat obliquely at the base, leaving the humeral callus black, 
the second is situated at the middle and is strongly constricted 
medially. 

OacOSOEUS QUIANAENSIS, sp. n. 

Flavous, the vei-tex of the head, the antennae, the femom above, 
and the tibiae and tai-si black ; thorax finely punctui-ed, with two 
black spots ; elytra metallic green, strongly and closely punctured, 
the lateiul margins nan’owly flavous ; tibiie not emarginate. 

Length 10-12 millim. 

Hob. British Guiana. 

I am obliged to separate this species from the well-known 
C. marginaia Fab., which it cmnpletely resembles in coloration, on 
account of the entii-e tibite, the same paits in (7. marginata havdiig 
a very distinct emargination. Other less striking differences are 
to be found in the rather stouter antennre of the present species, 
in the more transvei*sely shaped thoiax, which is closely and 
finely punctured at the sides an<i has two large well-sepaiuted 
blackish spots, witli sometimes a smaller intermediate one. 
Fabricius’s species is geiiemlly found in Biuzil. In the present 
insect the vei-tex of the head is likewise black, which 1 have 
not found to be the case in any specimen of the allied species. 
(7. compia Erichs, has the sutuml margins flavous as well as the 
lateral ones. There are four specimens before me. 

Oacosoelis tibialis, sp. n. 

Below flavous, above fulvous, the antennae, tibiae, and tarsi 
black or piceous; thorax transversely su^uadrate, impimctate, 
obsoletely sulcate ; elytra finely and closely punctate-striate. 
Length 7-8 millim. 

Of elongate and nearly parallel shape, the head impunotate, 
fulvous, the frontal elevations transverse, bounded behind by a 
deep groove ; clypeus mther strongly misecl between the antenmc, 
its anterior margin sti*aight ; labi*um flavous, with a few punctures ; 
terminal joint of the palpi jujutely jK)inted ; anteniue extending 
slightly lieyond the middle of the elytra, black, slender, the thiifl 
and fouith joints more slender than the following ones but not 
longer, basal joint more or less fulvous below ; thorax al)out one- 
half broader than long, of equal width, the sides roundetl, the 
anterior angles somewhat oblique, the lateral margins accompimied 
by a depression, the base with a shallow transvei’se gi*oove ; the 
disc impunctate, fulvous, shining; scutellum triangulai*, im- 
puuctate ; elytra finely punctured in closely approached, xather 
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regular rows, their epipleurce very broad, continued to the apex ; 
below flavous, the tibise and tarsi black (sometimes only inf uscate), 
the posterior tibiie with a small spur, the others unarmed ; pro- 
‘Sternum narrow, anterior cavities open. 

Hah. Espiiito Santo, Bmzil. 

What I take to be the female of this species differs in having 
a rather broad reflexed lateral margin to the elytra, and the upper 
surface of a more pronounced fulvous; otherwise there is no 
difference of any impoi’tjince. The species differs from C* fiava 
Clark and (7. testdcea 01. in the general smaller size, the arrange- 
ment of the elytnil punctuation, and in the black tibias and tarsi. 
In the female the elytml interstices are more or less costiform. 
The species, like several others placed in this genus, has entire, 
not emarginate tibiae. 

Cacoscblis varipes, sp. n. 

Below black ; head and thorax fulvous, impunctate ; elytra 
dark greenish, opaque, minutely punctured; the anterior and 
intermediate femora fulvous, the tibiae and taisi and the posteiior 
femora black. 

Length 10 millim. 

Head extremely minutely punctured when seen under a strong 
lens, fulvous, the frontal elevations subquadrate, iiither strongly 
raised; clypcus with a highly raised Wunt ridge between the 
antennae, the kst-na,med organs black, the basal joint fulvous, the 
termiiml two joints veiy idongate, much longer than the preceding 
ones ; thorax nearly twice a.s bioad as long, slightly nonowed 
anteriorly, the sides feebly rounded, with a mtlier broad flattened 
margin, the buse with a shallow sulcus, not extending to the 
sides, the anterior angles slightly thickened, the surfac;^ im- 
punctate, fulvous ; scutellum broad, black ; elytra slightly wider 
at the base than the thomx, rather convex, of opaque greenish 
colour, very finely punctured, with a narrow reflexed lateral 
margin, their epipleurse veiy broad and concave ; below clothed 
with grey pubescence, black, the anterior and intermediate femora 
fulvous ; tibi«3 not emarginate at the apex, the first joint of the 
posterior tarsi as long as the following joints together. 

Udh. Brazil. 

Of this species, which differs in coloration from any of its 
allies, a single specimen is in my collection, without any exact 
locality. It is somewhat allied in colour to (7. opaoipeimia Jac., 
from Colombia, but differs entirely in the shape of the thoiux 
and the colour of the underside and legs. 

Cacosoelis cjsbuleipekkis, sp. n. 

Pale fulvous, the antennae (the first joint excepted) black; head 
and thorax impunctate ; elytra dark violaceous blue, finely and 
closely punctured, with traces of longitudinal sulci. 

Length 7 millim. 

Head fulvous, entirely impunctate, the frontal elevations 
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diatinot^ eyes oblong ; antennas extending beyond the middle of 
the elytra, black, the basal joint fulvous, the third and following 
two joints elongate, equal ; thonix strongly transverse, slightly 
narrowed anteriorly and at the base, the sides rounded anteriorly, 
with a very iiariow margin, the surfcice inipuncbite, light fulvous ; 
scutellum of similai' colour ; elytra very distinctly, closely, and 
somewhat I’ugosely punctui-ed, with some very obsolete longi- 
tudinal sulci, <lark viohujeous blue; below and the legs pale 
fulvous, the tarsi infuscate. 

Hah, Brazil. 

Of this species I know only a single specimen, which is in my 
collection. It is allied to (7. violaceipennia Clark, but the elytra 
are without the flavous lateral margins, the tibia? are fulvous, not 
black, and the antennae have the biisal joint fulvous only, 

OCNOSCELIS BOLIVIAN A, sp. n. 

Tesbiceous ; antennsB greenish black ; head and thorax greenish 
or fulvous, nearly iinpunctate ; elytra closely and distinctly 
pundtui*ed, testaceous or obscure fulvous, the base broadly and the 
sides. narrowly metallic green. 

Length 5 millim. 

Male. Of ovate and depressed shape, the head strongly punctured 
at the vertex, more or less metiillic greenish, the frontal tubercles 
very strongly developed, pyriform ; antenna? as long as the body, 
blackish, the basal joint strongly thickened, the third and fourth 
ecjual, terminal joints very elongate? and slender ; thorax com- 
pjinitively long, scarcely one-half bimder than long, the sides but 
feebly rounded, with a nari'ow flattened margin, the posterior 
angles acute, the anterior angles ohsoletely thickened, the disc 
nearly impunc.tate and smooth, more or h\ss metallic green, with 
the sides narrowly fulvous or entirely of the latter colour ; 
scutellum blackish ; elytra closely and mther strongly punctured, 
obscure fulvous, the base more or less metallic green, this colour 
also extending down at the sides to al)out the middle of the 
elytm *, below and the legs testaceous, the tibia? and tarsi gene- 
mlly darker, the intermediate tibia^ of the male sti'ongly curved. 

Hah, Bolivia. 

Like the other three species of this genus, the present one 
seems rather variable in regard to coloiution, but in seven 
specimens l>eforo me the c*olour of the elytra is constant. The 
shape of the thonix and the iinpunctate disc of the latter distin- 
guish the species from its allies. In the female the antenna? 
are shorter, the thorax is more transvei’se and is finely punctured. 

‘ Nbpiieica Harold. 

This genus has been established by von Harold on a species 
having the general appearance of a Dismiycha or Asphasray hut in 
which the (^yes ai’e reniforiu and emarginate, the sides of the 
thorax with a narrow margin, and the tibiie without any emargi- 
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nation near the apex. All these characters are, however, not 
wanting in many species of Diaonycha^ and intermediate stages 
frequently occur in which it is impossible to say to which genus 
to refer the species. Nephrica is therefore not a well-founded 
genus, and it is impossible to fix the limit between this and 
DisonycKa. Nevertheless I have left the question in its present 
state, and described all those species contained in my collection 
in which the kidney-shaped eyes and other detaik peculiar to 
von Harold’s genus are well marked, so that there will be little 
difficulty in recognizing these forms. 

Nephrica bouviana, sp. n. 

Pale flavous, the base of the head, the antenme, underside, and 
legs black ; thoi*ax impunctate ; elytra extremely minutely 
punctured, yellowish white, a broad transverse band at the base 
and another l)elow the middle, not extending to the lateral nor 
apical margins, metallic green. 

Length 6 millim. 

Head pi(*eous at the base, impunctate, the lower portion neai'ly 
white, the carina distinct and broad ; antennae not extending to 
the middle of the elytra, piceous, the basal joint flavous below ; 
thoiax twice as broad as long, the sides very feebly rounded, with 
a narrow margin, the anterior angles ti*uncate, the posterior 
slightly truncate, the surface impunchite, yellowish white ; scu- 
tellum black ; elytm nearly impunctate oi’ with some exti'emely 
minute puncitures at the sides, metallic green, this colour not 
quite extending to the lateral nor apical margins, and divided at 
tlie middle by a nan-ow ti-ansverse flavous band ; below and the 
legs black (in immature specimens stained with flavous). 

Hah. Bolivia. 

Allied to N, dMyma Illig, and N, kirschi Har., but differing in 
the design and colour of the elytra. In the above given description 
I have taken the green colour for that of the ground, but in the 
diagnosis the pale colour. 

Nephrica maculipennis, sp. n. (Plate XX. ’fig. 8.) 

Below black, as well as the antennse and legs ; head and thorax 
flavous, the latter with five small black spots (4, 1) ; eljrtra closely 
punctured, testaceous, the basal maj'gin, the shoulders, a narrow 
lateral stripe, connected with a broad tzunsverse band below the 
middle, and a round spot neai* the latter part, metallic green. 

Length 7 millim. 

Head sparingly punctmed near the eyes, flavous, the extreme 
vertex black; carina acute, labnim and palpi black; atitennae 
short, not extending te the middle of the elytra, black, the lower 
three joints testaceous below, third joint shorter than the fourth, 
terminal joints slightly thickened ; thorax twice as broad as long, 
the sides feebly rounded, the anterior angles oblique, the surface 
impunctate, flavous, with four small piceous spots placed trans- 
versely anteriorly, and another spot at the middle near the base ; 
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scutellum black; elytra very closely and strongly punctured, 
testaceous, with the l>asal and sutural margins, a humeral spot, 
and a nanow submarginal stripe metallic green ; this latter stripe 
joins a transverse broad bind before the apex, while a similarly 
coloured sfK>t is placed at the middle of the disc on each elytron ; 
below and the legs black, finely pubescent. 

Hah, Rio Grande do Sul, Biuzil. 

Nepiirica sanguinolenta, sp. n. (Plate XX. fig. 10.) 

Below fuscous, above dark red ; thorax obsoletely sulcate, im- 
punctate; elytra veiy minutely punctured, bright red, the disc 
with a large subpiadrate yellowish patch. 

Length 8 millim. 

Head impunctate, with the exception of a single punctmo near 
the eyes, the latter kidney-shaped, large ; clypeus thickened, but 
rather broad between the antennie ; the latter extending to the 
middle of the elytra, dark fulvous, the third joint twice as long 
as the second and as long as the fourth ; thorax rather more 
than twice Jis broad as long, the sides nearly straight, slightly 
obliquely nairowed towards the apex, with a distinct reflexed 
margin, anterior angles thickened, slightly pnaluced outwards, 
the disc impunctate, veiy obsoletely sulcate liear the base, dark 
ro<ldi.sh ; elyti a closely and extmnely minutely punctured, of 
nearly bloocl-red (joloiu', the latter interrupted at the middle by a 
large subpiadrate yellowish patch, the anterior edge of which 
extends latbci* m^arei’ towards the base than the posterior one 
towards the npc^x ; bdow and the legs dark fidvous. 

Hah, Es{>iri to Santo, Brazil. 

A single specimen of this well-marked specias is contained in 
my collection. 

Nephrica fulvioornis, sp. n. 

Flavous, the antenna^ and the legs fulvous, the breast and the 
posterior femora black; head and thorax impunctate; elytra 
bluish black, a transverse band at the middle, the apex and the 
lateral margins flavous. 

Length 5 millim. 

Hejid impunctate, pale flavous; eyes large, sinuate, fix)ntal 
tulKjrcles distinct ; clypeus sKghtly raised, triangular ; antennas 
robust, fulvous, the third joint distinctly shorter than the fourth ; 
thoiax more than tAvice as broad as long, the sides with a rather 
broad flattened mtirgin, anterior angles obtusely thi(;kened, 
the disc impunctate, yellowish white; scutellum black; elytra 
perceptibly punctuied on the pale portion only, bluish black, this 
colour interrupted by a transverse fliivous band at the middle 
which does not quite* extend to the suture, but is connec^ted with 
the similai’ly coloured lateral mai*gin, the apex likewise pale 
flavous ; below flavous, the sides of the breast and the posterior 
femora black. 

Hah, Amazonia. 
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This species differs from N. hraeiUensia and N, hcUviana in the 
flavous apex of the elytm and in its general smaller size, also 
in the colour of the underside and legs. 

Nephbica paraouayensis, sp. n. 

Dark fulvous ; thorax with rounded sides, inipunctate ; elyt»m 
very closely and finely punctured, flavous, the bisal and sutuiul 
margin, a nairow tiunsverse l)and before and another below the 
middle, dark fulvous. 

Length 6 mi Him. 

Hea^^ely punctured between the eyes, the frontal elevations 
obsole^ le carina broad ; antenna) fulvous, the thii'd and fourth 
.thoraY lor^, AW sides sti-ongly 

inunded and broadly margined, the anterior angles obtusely 
rounded, the surface impunctate, fulvous ; elytra closely and finely 
punctiued, flavous, the Imse with a narrow fulvous band extend- 
ing to the shoulders, two other medially constricted bands, one 
l)efore, the other l)elow the middle, extend acix)8s the elytra but 
do not reach the lateml margins ; below and the legs dark fulvous. 
Hah Pai'aguay. 

Two exactly similar specimens are before me, which memble 
greatly in their markings certain species of the gmm Hornophmta, 

Nephrica inolusa, sp. n. (Plate XX. fig, 5.) 

Yellowish whit.e, the an tenna», tibia), and tarsi black; thorax 
impunctate, the sales* straight ; el^au extremely finely punctured, 
the basal and sutural margins, a ^ Jasverse band l>efore the middle 
enclosing a Lusal spot of the g ^ jl-colom*, and another tons- 
vei’se band before the apex, reddisS fulvous. 

Length 7 millim. 

Head yellowish white, impunctate, the vertex with a black 
band ; the fiontal tubercles, the labrum, and palpi black ; clypeus 
very broad ; antennae black, the third and fourth joints equal ; 
thorax with the sides nearly straight, the anterior angles bioadly 
truncate, the surface impunctate, yellowish white; scutellum 
black ; elytra exti'emely finely and rather closely punctured, pale 
flavous, the base and a transverse l)and l>ofore the middle, con- 
nected at the shouldei*s by a narrow longitudinal stripe, fulvous, 
another naiTOW band below the middle and the suture narrowly 
of the latter coloiu* ; below and the legs flavous, the posterior 
femoxu above and the tibise and tarsi black. 

Hob. ? 

Thi^ species, of which 1 unfoi-tunately do not know the locality, 
but which is probably from Brazil, much resembles JS\ 
gwiyemis^ but has nearly white upper and under sides, and the 
thorax is of totally different shape, having straight instead of 
rounded sides, the elytral punctuation also is much finer. 

Nephrica claveri, sp. n. (Plate XX. fig. 9.) 

Head, the underside, and the posterior femoia black; the 
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antennsB, thorax, and the legn fiavous ; thorax impunctate ; elytra 
extremely finely punctui*ed, black, a transverse band before and 
another one below the middle flavous. 

Length 6 inillim. 

Head black, with a few punctures near the eyes, the frontal 
tubercles and the carina acutely mined ; antennro extending to 
the mid<Ue of the elytia, flavous, the basal three joints stiiined 
with black al>ove ; thomx of the usual sha|)e, the sides feebly 
munded at the middle, the sui'fjice impunct«ite, flavous, the base 
with a luther well-marked transverse sinuate sulcus ; scutellum 
black ; elyti-a extremely minutely punctured, black, with a slightly 
curved flavous transverse band at the middle and another near 
the apex, their cpipleurie, the underside, and the posterior femora 
bljick; the anterior legs, the posterior tibiae, and all the tarsi 
flavous ; tibiae entire, not emarginate. 

Hah, Colombia, Ibague {Frh^e Claver), 

Of this very <listinct species I received a specimen from Fr^m 
Seliastien at St. Genis Ltival, which was obbiined by Fr^re Claver, 
an ardent explorei* of parts of Colombia. 

Nephrica staudingebi, sp. n. (Plate XX. fig, 11.) 

Flavous, the base of the head, the antennae and legs fulvous ; 
thomx iiTipuncbite, flavous ; clytm dark fulvous, impunctate, a 
1 ‘ound spot at the base, a, tmnsverse band at the middle, another 
iicfir th<^ apex, and the lab'ral margins nairowly, fla\'ous. 

Li(3ngth «) millim. 

Heiid wiCi one or two deep punctures near the eyes, the vertex 
piceous, l.he 1 ow(ji’ poition flavous, frontal elevations obsolete, the 
carina distinct; labrum piceous; the antennai dark fulvous, the 
fouith joint slightly longer than the thii-d ; thorax with the sides 
nearly stiuight, the anterior angles truncate but not produced, 
the l>ase with an olxsolete tmnsverse sulcus, the surface impunctate, 
flavous ; scutellum flavous ; elytm entirely impunctate, dark 
fulvous, each elytron with a rouml flavous spot at the base, a 
slightly cui've<l tmnsvei-se Uand at the middle, and another one 
netir the apex, the lateml margins likewise very narrowly flavous 
as well iis the outer margin of the elytml epipleurie; IhjIow 
flavo\is, the legs dark fulvous. 

Hah, Amazonia. 

This little species very much resembles Disonycha amtriaca 
Schauf., but the elytm ai*e fulvous, not black, and have fkivous 
lateml margins. 

Nkphrioa terminata, sp. n. 

Black, the thorax testaceous, impunctate, the disc black ; el 3 rtra 
very finely and closely punctured, testaceous, the l)asal margin 
and a triangular apical spot black. 

Length 5^ millim. 

Head impunctate, with the exception of a deep puncture near 
the eyes, black, shining ; the base of the antennie and the clypeus 
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6avo\is, labrum and palpi black ; antennae “rather slender, black, 
all the joints, with the exception of the second, nearly eqnal ; 
thorax with the sides straight, the anterior angles broadly truncate 
and rather produced, the surface with the usual obsolete tranS' 
verse sulcus near the base, impunctate, testaceous, the disc with 
a triangular black band or spot at the middle ; scutellum black ; 
elytm with the btise nanowly black, this colour extending to the 
shoulders, the apex with another triangular black spot ; below and 
the legs black, the base of all the femora flavous. 

Hah» Upper Amazons. 

Kephbica BBAS1LIENSI8, sp. n. (Plate XX. %. 6.) 

Pale fulvous, the head, antennae, and the legs black ; thorax 
yellowish white, impunctete, scutellum black ; elytra scarcely 
perceptibly punctuied, black, shining, the lateral margins and a 
large tininsverse pitch at the middle yellowish white. 

Length 8 millim. 

Head black, with a single puncture near the eyes, the latter 
veiy large, kidney-shaped; clypeus flavous, triangularly raised, 
labrum and palpi black ; antenn® rather short and robust, black, 
the third joint twice as long as the second and nearly equal to 
the fourth joint, intermediate joints slightly widened ; thoia-x 
nearly three times broader than long, slightly narrowed in front, 
the sides neai’ly sti'aight, with rather broad, strongly reflexed 
lateral margins ; anterioi* angles obtusely thickened, the surface 
impunctate, very shining, nejirly white, with a very obsolete 
sulcus near the base ; elytra convex, widened towai’ds the middle, 
with narrow lattiral margins, nearly impunedate, shining black, 
this colour interrupted at the middle by a large transverse 
yellowish patch, which does not quite extend to the suture, but is 
connected at the sides with the similarly coloured lateral margin ; 
below pale fulvous, the legs black, the extreme base of the 
posterior femora fulvous. 

Hah. Rio Janeiro. 

A rather large and convex species, well distinguished by its 
coloration. 

Nephrica imitans, sp. n. 

Testaceous, the antennsp, tibia*, and tarsi black ; thomx im- 
punctate, obsoletely silicate near the bnw ; elytra impunctate, a 
broad sutural and discoidal band and a I'^ery naiTow sublateral 
stripe black. 

Length 7 millim. 

Head impunctate, the frontal tubercles obsolete, the carina 
acutely raised, eyes broadly emarginate ; antennuj black, the baml 
two joints testaceous below, the fourth joint longer than the 
third; thomx of usual transverse shape, the sides very feebly 
rounded at the middle, the anterior angles strongly obliquely 
truncate, the posterior margin emarginate in front of the sen- 
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tellum; the disc impunctate, testaceous, very obsoletely trans- 
versely Hulcate near the base ; scutellum black, margined with 
testaceous ; elytm rather broadly ovate, impunctate, with a broad 
sutural and a very narrow sublateral black band, the disc with 
another broad band not quite extending to the apex, their epi- 
pleuree testaceous, black at their inner portion near the bo^ ; 
below and the legs testaceous, the tibiae and tarsi blackish. 

Hah, Peru. 

Shorter and broader than Diaonycha elongata^ the sutural band 
much wider .and the antc^rmje and legs differently coloiu^ ; the 
thorax is also more tiansverse in shape and the posterior angles 
less obliquely cut ; the elytral pattern resembles entirely that of 
many species of Diaonycha, but the eyes are distinctly reniform 
and the thorax is of different shape. 

NePHRICA NIGROFASCIATA, Sp. n. 

Black, the apical joints of the antennte and the legs flavous ; 
thomx impunctate, flavous ; elytra very closely and distinctly 
punctured, black, a subsutural and a suhlateral narrow band, 
connected at the apex, flavous, apex of the i>osterior femora black. 

Length 8 millim. 

Head black, shining, impunctate, with the exception of a few 
punctures near the eyes, the latter very large, reniform ; antennse 
with the bfisal and the last four joints flavous, tlie others black ; 
thorax twice as brmd as long, the sides straight, the angles 
obliquely truncate, the surface fltvvous, impunctate ; elytra closely, 
strongly, and iiTegularly punctured, flavous, the sutural and 
lateral margins narrowly black, the disc occupied by a broad 
longitudinal l)and which does not extend to the apex; below 
black, the femoiu and tibiae flavous, the apex of the posterior 
femora and all the tar's! black. 

Hah, Espirito Santo, Biazil. 

A large species, easy of recognition on account of the colour of 
the antennae and strong elytial punctuation, and resembling much 
a species of Diaonycha, from which the shape of the eyes will 
distinguish it ; the basal margin of the thorax is scarcely oblique 
at the posterior angles and altogether difterent in shape than in 
Diaonycha, 

Hkphrioa unifasciata, sp. n. (Plate XX. fig. 7.) 

Black, the thorax fulvous, impunctate, obsoletely silicate; 
elytra black, shining and impunctate, a round spot at the base 
of each and a transverse band near the apex white ; abdomen 
fulvous. 

Length 6 millim. 

Head black, with a single deep puncture near the eyes, the 
latter large, reniform, frontal tubercles obsolete, carina strongly 
raised ; antennm black, tlm second and third joints sm^l, 
nearly ecpial, the fourth elongate ; thorax scarcely twice as broad 
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as long, the sides straight, not narrowed anteriorly, with a veaty 
narrow margin, anterior angles feebly truncate, the surface 
impunctate, fulvous, with an obsolete shallow sulcus near the 
base, posterior angles scarcely oblique; scutellum black; elytra 
veiy shining, black, slightly depressed below the hose, not 
perceptibly punctured, a round spot, placed at the middle of the 
base, and a transverse, very regular band neai* the apex yellowish 
white ; below and the legs black ; abdomen fulvous. 

Hob, Peru. 

A very distinct species on account of its coloration. 

Systena clarki, sp. n. 

Testaceous ; thomx transversely subquadrate, impunctate ; 
elytra dark fuscous, the basal margin narrowly testaceous, the 
surface impunctate. 

Length 3 millim. 

Head impunctate, testaceous or pale fulvous, the frontal 
elevations distinct, subquadi’ate ; antennie entirely fiavous, the 
third joint not longer than the fourth, the terminal joints slightly 
thickened; thorax about one- half bi*oadei* than long, the sides 
i*ounde<l at the middle, distinctly constricted at the base, the 
angles acute, the surface with a shallow but distinct basal sulcus, 
impunctate, obscure testaceous or fulvous ; scutellum fiavous ; 
elytra wider at the base tlian the thomx, entirely impunctate, 
dark fuscous or nearly black, the base nari’owly testaceous ; below 
and the legs testaceous ; prostemum extremely nairow, the 
posterior femora but modemtely thickened, with a piceous short 
streak above near the apex, the metatarsus of the posterior legs 
elongate. 

Hob, Colombia. 

There are three specimens of this species contained in my 
collection ; the thorax is of rather convex shape, more so than is 
generally the case in this genus, and the first joint of the posterior 
tibiee is proportionately long, but there is nothing to separate the 
species generically. 

Systena punctattssima, sp. n. 

Below black, above pale testaceous, antennae fuscous ; the head 
remotely, the thorax and the elytm very closely and finely 
punctured. 

Length 4 millim. 

Head distinctly but not closely punctured, the frontal tubercles 
feeble, the labium piceous ; anteiina? rather stout, entirdy pale 
fulvous, the joints slightly stained with fuscous alwve, terminal 
joints slightly stouter and shorter than the preceding ones; 
thorax one-half broader than long, the sides distinctly rounded 
at the middle, the anterior angles rather obsolete, the surface 
very closely punctured at the sides, less closely at the middle, 
the basal sulcus veiy feeble; elytra with a slight transverse 
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depression below the base, punctured like the thorax and of the 
same colour, the suture slightly infuscate; below black, legs 
testaceous, the posterior tibhe deeply cliannelled at the apical 
portion and also emarginate. 

Eah, La Plata. 

Of this very distinct species I possess two specimens ; in one of 
these the basal joint of the antennae and the apex of the otliei’s is 
more distinctly maiked with fuscous. 

Systena brasiliensis, sp. n. 

Testaceous, the antennae (the basal joints exciepted) black ; 
thorax very minutely punctured, the sides with or without a 
black stripe ; elytra extremely finely and closely punctured, black, 
the lateral and apical margins narrowly testaceous; abdomen 
black. 

Length 5 millim. 

Head impunctfite, testaceous or flavous, the frontal elevations 
feebly raistxl, clypeus leather depressed anteriorly, scai‘cely sepirated 
from the face ; antennas not extending to the mi«ldle of the elytra, 
black, the lower foim joints testaceous below, the terminal five 
joints distinctly shoi’ter than the preceding ones; thoi-ax of 
usual shape, the sides straight at the Uise, slightly r*ounded 
anteriorly, the anterior angles obtuse, the basal sulcus shallow 
but distinct, slightly sinuate, the surface with a few scarcely 
perceptible punctures, testficeous, the sides with a narrow black 
band ; scutellum black ; elytnr with an obsolete depression below 
the Iwise, very closely and finely punctured, black, the laterul 
margins narrowly and the apical one mor e broadly pale testaceous ; 
Irelow anti the legs testaceous, the abdomen black, the posterior 
femora black at the apex. 

Hah, St, Catharina, Espirito Santo, Brazil. 

There are six specimens of this distinct species before me, in 
some of which the lateiTil thoracic stripe is more or less or 
entirely obliterated. The species may be distinguished from 
similai'ly coloured varieties of S, vcvtUihilis Jac., from Panama, by 
the black abdomen, the shorter antennee, the more distinctly 
marked thomcic sulcus, and the black apex of the posterior 
femora, 

Systena abbreviata, sp. n. 

Below black, l)asal joints of the antennae fulvous, lower paiii of 
the face flavous; thorax finely punctured, testaceous, with a 
transverse black iMtnd ; elytra minutely punctured, tesbiceous, a 
subsutural and a sublateral stripe, abbreviated l)ehiud, black ; legs 
testaceous. 

Length 5 millim. 

Head very finely wrinkled at the vertex, the latter piceous or 
black, the lower portion flavous ; antennie piceous, the lower four 
joints flavoris, fourth joint longer than the third ; thorax twice 
as broad as long, the sides feebly rounded before the middle, 
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narrowly emarginate, the anterior angles obtuse, posterior angles 
distinct, the base with a narrow transverse sulcus, the disc 
scarcely perceptibly punctured and wrinkled, black, all the margins 
narrowly flavous; scutelluni black; el 3 i»ra sculptured like the 
thorax, the fine punctures closely placed, *the ground-colour 
flavous or testaceous, a rather broad longitudinal stripe- near the 
suture, and another narrower one near the lateral mai^ins, both 
abbreviated behind, black. 

Hah, Puebla, Mexico. 

Of this species, which seems to be very rare, as I did not meet 
with it in the numerous collections I had before me when working 
out the Central American fauna, I have two exactly similar 
specimens now : they differ from the other species in the black 
thoracic band, the two posteriorly abbreviated elytral stripes, and 
the black underside ; of the stripes, the subsutural one is of the 
same width as that of the following flavous space, but the lateral 
one is narrower. D, discicoIUa Clark has a black head, differently 
coloured legs and elytra, the latter are black with a discoidal 
flavous stripe. 

OXYOONA BBASILIEKSIS, sp. n. 

Testaceous or pale flavous, the antennae piceoiis ; thorax im- 
punctate, not strongly transverse, the angles acute ; elytra finely 
and closely punctured. 

Length 6 millim. 

Head broad, impunctate, without any foveae, the frontal 
elevations strongly raised ; the clypeus triangular ; the antennae 
piceous or fuscous, nearly extending to the end of the elytra, 
the third and following joints elongate, equal, terminal joints 
shorter ; thorax not much more than one-half broader than long, 
the sides rather strongly rounded anteriorly, all the angles acute, 
the anterior ones slightly oblique but scarcely produced, the surface 
smooth and shining, with a narrow rnaigin at all the sides ; scu- 
tellum more or less fuscous ; elytra extremely closely and mther 
finely punctured, the apex nearly impunctate ; below and the legs 
testaceous, the metatarsus of the posterior legs elongate, the pro- 
stemum extremely narrow, the last abdominal segment of the 
male triangularly emarginate at the apex, with a narrow central 
groove. 

Hah, Espirito Santo, Brazil. 

I must separate this species from 0, cuyaUt/ngvla Ohev., on 
account of the much longer and much less transversely shaped 
thorax, which is very obvious when the two insects are compared 
in both sexes. 0, hiriduhia 01. and 0, simplex Cl. have both 
flavous antennae; the former has also a medial fovea on the head, 
but what Clark meant by a short, deep, and broad medial marking 
on the head, of which he says nothing in his description, it is 
difficult to understand. Two specimens of the present species are 
in my collection. 
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OXYOONA NIGRICOLLIS, 8p. EL. 

Black, head and thomx impunctaie ; elytra pale flavons, nearly 
impiinchite. 

Length 5-6 niillim. 

Head entirely irapunctato, with an ohlhjue depression above 
the eyes, the fronbil tubercles strongly luised, the carina short 
and broad ; antennai blacik, extending beyond the middle of the 
elyiira, the third and the following two joints very elongate, 
the othei*s shorter ; thoiux more than twice as broad as long, the 
sides suljangulately rounded before the middle, sti*ongly narrowed 
at the base, with a broad reflexed margin, the anterior margin 
accompanied by a narrow sulcus, the disc entirely impunctate, 
shining, black; scutellum black; elytra pale flavous, extremely 
minutely punctured ; below and the logs black. 

Hah, Espirito Santo, Brazil. 

This typical Oxygona, of which three specimens are before me, 
is well distinguished by its system of coloration. 

Crepidodeha flavomaculata, sp. n. 

Piceous, above black, the l>asal joints of the antennsB and the 
legs (the posterioi* femora excepted) testaceous ; thorax opaque, 
minutely punctured and granulate, feebly transversely sulcate ; 
elytra very closely punctate-striate, piceous, the humeml callus 
and the apex flavous. 

Length 2| millim. 

Head entirely impunctate, black, the frontal elevations obsolete, 
clypeus convex between the antennie, labrum flavous; antennae 
extending beyond the middle of the elytra, testaceous, the 
terminal joints more or less darkened, second and third joints of 
equal length, shoi-ter than the fouikh, teiininal joints thickened ; 
thorax sulxjuadiute, one-half broader than long, the sides nearly 
straight, the angles distinct, tlie surface opaque, finely punctured 
and minutely gmnulate, the basal sulcus feeble, not extending 
to the sides, the spjrce below it also distinctly punctured ; 
scutellum black, impunctate ; elytra wider at the base than the 
thorax, extremely closely punctured in irregular rows, the apex 
much more finely punctate, the disc blackish, the shoulders with 
a small flavous spot, the apex more or less broadly of the latter 
colour, the space along the suture somewhat depressed; Irelow 
piceous, the legs testaceous or flavous, the posterior femora piceous, 
their metatarsus as long as the two following joints together, all 
the tibiae with a small spine, prosternum veiy narrow ; the anterior 
coxal cavities closed. 

Hah, Concepcion, Talcahuano, Chili. 

The thorax in this*sp^es is of an opaque, silky appearance 
and the sulcus but feebly impressed, although distinct. I cannot 
refer this insect to any of the species described by Philippi from 
the same country, 
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ORBPD9ODBRA (OhALCOIDES ?) ERIOHSONI, Sp. U. 

Greenish-aeneous, above metallic greenish-cupreous, antennae 
flavous ; thorax convex, finely and closely punctured, the basal 
sulcus indistinct, the lateral grooves deep; elytra with deep 
basal depression, distinctly and regularly punctate-striate, tibiae 
more or less fulvous. 

Length 3 millim. 

Of rather broadly ovate and convex shape, the head impunctate, 
with the exception of a few fine punctimes near the eyes, the 
latter with oblique grooves from the inner margin to the middle 
of the head, the frontal tubercles obsolete, the carina strongly 
raised, terminal joint of the palpi acute and slender ; the antennae 
rather long, flavous, the third joint very slightly shorter than 
the second, the fourth and following joints more elongate, 
terminal ones slightly thickened ; thorax transversely convex, 
the sides nearly straight, the anterior angles oblique, slightly 
thickened, the Imsal margin sinuate neai* the scutellum, rather 
broadly produced at the middle, the basal sulcus feeble at the 
middle, more deeply impressed at the sides, slightly sinuate, 
limited laterally by deep, somewhat curved, perpendicular grooves, 
the disc strongly convex, closely and finely punctured ; scutellum 
small, blackish ; elytra scarcely wider at the base than the thorax, 
the basal portion rather strongly raised, bounded by a transverse 
depression, the disc convex, subcylindrical, finely and regularly 
punctate-striate, metallic green with coppery reflections ; below 
greenish-eeneous, distinctly punctured, the legs piceous, the tibise 
obscure fulvous at the base, tarsi blackish, the first joint of the 
posterior birsi as long as the following two joints together ; pro- 
sternum rather broad ; coxal cavities closed. 

Hah. Peru. 

The single specimen of this species contained in my collection 
does not quite agree with any of the genera allied to Orepidodera, 
on accountof the produced median lobe of the thorax, which gives 
the latter quite a different appearance from that of the other 
species; this lobe is not pointed but strongly rounded, and the 
species ought perhaps to be placed in a special genus, but this may 
be deferred until more similarly structured species tium up. 

CREPinODERA MAQISTRALIB, Sp. n. 

Rufous, the antennae (the basal joints excepted) and the tibiae 
and tarsi black ; thorax transverse, impunctate, with deep basal 
sulcus; elytra metallic greenish, very closely semi-punctate-striate. 

Length 7 millim. 

^ Head impunctate, frontal tubercles acute, carina short; antennae 
extending to about the middle of the elytra, black, the lower 
three joints fulvous, the third joint shorter than the fourth ; 
thorax about two-thirds as broad as long, the sides rounded, the 
anterior angles slightly thickened and pr^uced, the basal sulcus 
deep and slightly sinuate, bounded at the sides by a perpendicular 
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groove, the surface, like the head, rufous and impunctate; 
scutellum of the latter colour ; elytra greenish -aeneous, with very 
closely approached and irregubu* rows of rather fine punctures, 
which are evenly distributed over the entire surface ; below i-ufous, 
the abdomen paler, the tibiae and tarsi more or less black ; the 
prostemum rather broad, elongate. 

Hah, Peru. 

I know only a single specimen of this large species, which seems 
allied to C, consularia Har. from Colombia, but differs in the 
colour of the underside, the different comparative length of the 
joints of the antenna?, and the non-continued thoracic sulcus. 

Nasigoka, gen. n. 

Body elongate; antennae filiform; lower portion of the face 
concave, the clypeus not separated ; thomx transverse, the 
anterior angles oblique, the surface oV)soletely sulcate near the 
l)ase ; elytm closely punctate-striate, theii* epipleurae broad, con- 
cave, the anterior and intermediate tibiae unarmed, posterior tibiae 
with a small spine, non-sulcate, the metatarsus of the posterior 
legs as long as the following joints together, claws appendiculate ; 
pi*osternuin narrowly elongate ; the anterior’ coxal ca\ ities closed. 

The genus here proposed is allied to Oxygona^ Nasidia Har., and 
Systeiva^ but differs from all of them in the structure of the head, 
which at its lower por’tion resembles that of some genera of 
Longicomia or of Loxoprosopus among the Halticida' ; the structure 
of the antennae and the shape of the thorax difler likewise from 
Hasidia^ and the puncjtate- striate elyti'a fi*om Oxygona, Fi’om 
Systena the genus may Im* separated by the structm’e of the 
head and the very elongate joints of the antemise, as well as by 
the punctate- striate elytra. 

Naskjona pallida, sp. n. (Plate XX. fig. 12.) 

Entirely pale testaceous ; antennie black, the apical three joints 
testimeous, head and thorax impunctate ; elyti’a strongly punctate- 
striate, the punctures nearly olrsolete at the apex, a spot near the 
scutellum and another near the apex piceous. 

Var, Elytta without spots. 

Length 5 millim. 

Head entirely impunctate, testaceous, the frontal elevations 
raised anteriorly and divided by an elongate fovea; clypeus forming 
a single piece, perpendicular, with a feeble central and lateiul 
ridge, the anterior edge likewise narrowly raised ; labrum large, 
apex of the mandibles black ; antennas slender, all the joints, 
with the exception of the second, very elongjxte, the basal one and 
the last three joints testaceous, the others black ; thorax twi(5e as 
broad 08 long, the sides distinctly constricted at the base, rounded 
anteriorly, the anterior angles oblique, the surface impunctate ; 
scutellum rather broad, impunctate; elytra wider at the base 
than the thorax, the base slightly raised, strongly punctured in 
closely approached rows, the interstices more or less distinctly 
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longitudinally sulcate and slightly rugose or wrinkled, also more 
or less distinctly punctured. 

Hah, Ohancliamayo, Pein. 

Of the spotted form, a single specimen is before me ; these spots 
are nearly round, one is placed at the base near the scutellum, 
the other in a line neai* the apex. I look upon this specimen as 
the normal form, although four others, contained in my collection, 
have no elytral spots ; there are no other differences between the 
two forms. 

EXPLANATION OP PLATE XX. 

Pig. 1. Laetiea oostat^mnist p. 176. 

2. „ %eminigray p. 176. 

3. „ bieolorata, p. 177. 

4. Dison^eha angulato-foMdata^ p. 188. 

6. Nephrica inoluaa^ p. 184. 

6. „ hrasilienaUt p. 186. 

7. „ unifa$ciata^ p. 187. 

8. „ maculipmnU^ p. 182. 

8. „ clavart, p. 184. 

10. tanffuinolewta, p. 183. 

11. „ »tauding&rii p. 185. 

12. Kaiigona pallida^ p. 203. 


March 18, 1902. 

W. T. Blanfoed, Esq., LL.D., F.R.S., Vice-President, 
in the Ohair, 

A series of mounted specimens of Insects reared in the Insect- 
house during the past year was laid upon the table, and the 
following report, drawn up by Mr. Arthur Thomson, the Assistant 
Superintendent of the Society’s Gardens, was read : — 


Report on the Insect-house for 1901. 

The following is a list of the Lepidopterous Insects exhibited 
in 1901 

Silk-producing Bomhyces and their AUies, 


Attcusus atlas. 


cynthia, 

ridni, 

Rhodiafugax, 


Sarnia ceoropm^ 

gloveri, 

oeanoihi, 

mryahbs, 

Attacus orizaha 
Actios luna» 


Asiatic. 


American. 


Anthercea mylitta, 

yamormai, 

CaUgula japomea, 
sirnla. 


Telea pdyphemus, 

promeihea, 

Hypochera io. 


Modes impdialAs, 
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African. 

Nudaurelia eytherea* ^Nudawrelia wahlhergi, 

* zambesina, Gcmomita postioa, 

tprrhea. 

Diurnal Lepidoptera, 


Papilio mmihaon, 

podalirim, 

Thais polyxena. 


Papilio asterias, 

ajax. 

cresphontes. 

troilus. 


European. 

^lAimniiis Camilla, 
Charaxes jasiibs, 
Vanessa antiopa, 

American. 

Papilio zolaicon. 
Limenitis disippuSt 
Ursula, 


Nocturnal Lepidoptera, 


Acker ontia atr<ypos. 
Smerinihus oceUatus. 

tUice, 

Sphinx ligustri. 

pinastrL 

# 


Deilephila euphorbice, 
Chcerocampa alecio. 

elpenm\ 

Ceratomia amyntor. 

New to Collection. 


Of the Lepidopterous insects which I have the honour to 
place liefore the uieeting, the specimens of Nudanrella zamlmina, 
N waMbergij and of a South Afidcaii Cossm, presented by Mr. W. 
L. Sclater, are exhibited for the first time. The specimens of 
Nudaurelxa were received from netir Pretoria. For the other 
specimens of Africtiu Bombyces (which have l>een exhibiUid before 
under the generic name of AiUh^rma) the Society are indebteil to 
Messrs. W. L. Sclater, F.Z.S., H. W. Bell Marley, and Majors 
Young & Olarke. For the cocoons of Dirphia tarquinia the 
Society are indebted to Dr. A. E. Goeldi, C.M.Z.S., Pard, 


Mr. R. E. Holding exhibited and made i^emarks upon the skull 
of a “ Hummel,” or Hornless Stag, shot at Glen Tana, and the 
skull of a Stag in which the left horn had been al)sent from birth ; 
also the skull of a Welsh Sheep havdng four horns, a rare 
occurrence in this breed ; liesides seveiul specimens of horns of 
Cattle showing bifurcation of the coi*e-nodules in the horns and 
other peculiarities. 


Mr. R. Trimen, F.R.S., communicated a paper by Lieiit.-Ool. 
J. M. Fawcett, entitled Notes on the Transformations of some 
South- African Lepidoptem.” This memoir was in (continuation 
of one by the same author, already published in the Society's 
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* Transactions* (vol. «v. p. 291). It illustrated the earlier sta^s 
of 32 species, of which 6 belonged to the Ehopalocera and 26 to 
the Heterocera. As in the previous memoir, the Sphingidce and 
the several families of the li)mbyces predominated in the series, 
illustrated, and many of these were of special interest in connection 
with what was known of the earlier stages of the same groups of 
allied species in the Oriental Region. 

This Memoir will be printed entire in the Society's ‘ Trans- 
actions.* 


The following papers weie read : — 

1. The Evolution of Horns and Antlers. 

By Hans Gadow, M.A., Ph.D., F.R.S., F.Z.8. 

[Received March 18, 1902.] 

, (Text-figure 25.) 

There are three works to which we natumlly turn for infor- 
mation concerning mammalian struct ui es : Flower and Lydekker's 
‘Study of the Mammalia,* Bronn's ‘ Thierreich,* Mammalia by 
Giebel, continued by Leche, and Gegenbaur's ‘ Vergleichende 
Anatomic der Wirbelthiere.* But the treatment of the mor- 
phology and phylogeny of the Runiinants* horns and antlers in 
all of them is singulai ly deficient and inade(|uate. 

The actual development of Horns ami Antlei’s has been studied 
often enough, but no subs€H|uent wi'itcr has taken the trouble 
of sifting and reconciling the various contradictory statements. 
Sandifort, in 1829, stat('d that the bono-core of the Bovine 
horn is a compound structure, cximposed of a frontal outgrowth 
or pedicle, and a superimposed ossification in a cartilaginous 
matrix — the os cornu, which soon becomes indistinguishably 
connected with the pedicle by synostosis, so much indeed that 
the frontal sinuses in time extend not only into the pedicle, but 
also into this os cornu, Lieberkiihn found cartilage in the 
budding prickets of the Roebuck. CaHilaginous preformation, 
with subsequent metaplastic ossification, was advocated also by 
Joh. Miiller, Gegenbaur, Kassowitz, and others. Landois de- 
clared the development and ossification of the antlers as entirely 
periosteal. Julius Wolff and Robin et Herrmann deny the 
existence of cartilage, and call the giound-substiince of the 
budding antler amorphous embryonal tissue, or “ substance pr^ 
osseuse.** 

Rutimeyer, most careful observer and far-seeing thinker, 
naturally homologized the os cornu of the BovidsE^ with the 
deciduous antler of the Cervidee; but the os cornu seems to have 
fallen int6 oblivion until A. Brandt, as late as 1892, rediscovered, 
or, rather, reinstated it. Brandt gives the following synoptic 
table of “ Haut- und Knochen Hoerner ** (i e. epidermal and bony 
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“ Homs”), an arrangement which we find adopted by Leche (ey>. eit. 
p. 980):— 

Ofi cornu absent — Integument unaltered the unpaired boss of the Giraffe. 

{ Integument unaltered, os cornu persisting , paired horns of Giraffe. 

Integument thin, short-haired, os cornu cadue ^ Antler sensu 

strictiori — Subuli. 

Leaving aside the erroneous statement that the median “horn” 
of the Girafie possesses no separate l>one-core or os cornu, but 
only a fiontal boss, this arrangement looks much better tlian 
what it is intended to convey. In fact it represents exactly the 
phyletic stages which I shall endeavour to prove as correct. But 
Brandt says explicitly that the antler represents a higher, physio- 
logically more complicated, differentiated stage of the bovine 
armament. In this respect he agi*ees with Riitimeyer, who con- 
sidei-ed the Cervid?e as the “unfertigste und neueste” of all 
Ruminants. M oi eover, Braml t suggests the following evolutionary 
stages: First, epidermal horns (analogous to those of Rhino- 
ceros) ; secondly, the acquisition of frontal pedicles ; thirdly, an 
os cornu and an antler. Lastly, the sjime authoi* doubts the 
coi*rectness of Rlitimeyer’s imsonable view that the Antiloc^aprine 
armaments are intermediate Ijetween those of Boviiise and 
Cei'vinae. 

Gegenbaui* (1898), ignoring the os cornu altogether (op, ciU 
p. 106-107), misses the proper connexion which exists between 
horns ami antlers. His remarks are not so precise aiid lucid as 
they might be, and there is not a word alx>ut the most sug- 
gestive preformation in a partly cartiljiginous matrix. 

Nitsttlie (i898) has tried to give a coherent account of the 
whole question, but he does not seem to have made any other 
than macroscopic examinations. Starting with well-ascertained 
instances, observed in the Stag and Roe, where lesion of the side 
of an otherwise normal pedicle has caused the growth of extra 
antlers, he concludes that these cannot be anything but out- 
growths or exosto.ses of the frontal l)one. Consecpicntly, he 
aiguos, such exti*a antlers cannot be homologous witli noiinal 
antlers if such are dermal bones ; i, <?,, accoi-ding to his unfoi - 
tunate definition, l)ones which are developed within the skin alone 
and without connexion with the skeleton. He then refei-s to the 
mode of growth of the first knobs and prickets of the young Roe, 
that there is no difference in structure and development between 
pedicle and pricket, anyhow that both are one and the same apo- 
physis, while the separate existence of the os cornu in the Bovidee 
shows that their bone-core is an cjoiphysis. He then logically 
opposes the two organs to each other. Moreover, he looks upon 
the armaments of the Giraffe as ex(j[uisite types of cutis-ossification, 
in fat^t, as examples of free dermal lx>nes, since they develop 

' Obviously a mlaprint of Brandt and Leche for cadnoum. 
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loosely in the skin, and even shift their position across the fronto- 
parietal suture, and fuse very late with the ciunial l)ones. He 
natui’ally combats llUtiiueyer’s compai'ison of the antlers with 
the Giraife^s horns,” which he seems to look upon as sui generis. 

Not a few writers, amongst them Nitscho and Kmrig, are not clear about the 
moaning of the somewhat unfortunate terms “ Hautknochen,’' dermal or membraiiO- 
bones. Rtcrig, tor instance, thinks that thereby are meiint epidermal organs. In 
reality they are contrasted with cartilage-boncs ns mcmbrane>boues. To call the 
latter promiscuously dermal bones has omsed endless confusion. A necessary 
condition for ossification is the presence of an amorphous groiind-substancc or 
matrix, which is then converteil into, or mther siipplanttd by, bony tissue. Ossi- 
fication is consequently always u secondary process. Unless the gi'ound-substancc is 
preformed as amorphous embryonic tissue, it has first to be produced out of existing 
adult oirtilage or other connective tissue by the action of the osteoclasts or similar 
katabolic, histioclastic cells, which by their breaking-down action u^n the tissue 
dissolve the latter into a medium in which osteoblasts can live, multiply, and by 
excreting or attracting and arranging around themselves certain salts, turn into bone- 
corpuscles. On the surface of regenerating bone the marrow-cells, giant-ctdls, 
myeloplaxes, seem to produce this ground-subst.ance. In the case of cartilage this 
is fii*Ht destroyed, one might as well say dissolved, by the cells which immigrate 
through the perichondrimn, a process which happe ns frequently when membrane- 
bone comes into contact with cartilage. It was a great step forwards when it 
became understood that the place of origin of all hone-forming cells was to be 
referred to the so-called basal membrane of the epidermis, whence osteobhists 
infiltrated or invaded the curium or mescxlenual portion of the skin. Recent ohser* 
rations warmnt us to go a step further, and to assume that the original home of all 
sklerohlasts was in the Malpighian layer of tlu) epiderm itself. The oldwt immi- 
gration of skloroblasts from the ectoderm into cutis and other mesodennal tissue has 
formed cartilage ; the next immigration of skloroblasts has given rise to bone. The 
latter being superior, superwdes the cartilaginous skeleton. 'J’ho ectmlenii has by 
no means lost the capiwnty of pi^luciug cither kind of skloroblasts, Kxtraordinary 
oxcitemont and requirements, nMudions upon (external stimulus, produce this rejuven- 
escence, even in the mammalian skin. 

Exquisite examples of true dermal bones are those ossificatiohs “within the 
skill” which in Amphibia and Tliqdiles arc now genenilly calhid osU‘odenns. They 
occur also, among Maunnaliu, in the Armadillos, but in no other grouj) of this 
class, unless it wer<3 in the Cetacea, where Kuekenthal has found traces of a dermal 
aimour. In the Amphibian Ceraiopkrjfs omata the “dorsal shield,” although 
very thick itself, has sunk in so deeply t(iat it is now in contact with the vertebral 
processes and is covereil liy the ordinary, movable skin. In Fehbatea tlie skin of 
the upper surface of the head is partly oo-ossified with the underlying cranial bones, 
giving them a pitted appearance. Now. frontal and imrietal being membrane-bones, 
or at least mcuibranes which have received their hone from the cutis, this super- 
imposed ossifying mass of Felobates is a second instalment, or second generation of 
dermal boiie^ Similar successive repetitions of the same process are demonstrated in 
those Amphibian and Keptilian vomers which carry teeth, the vomers themselves 
having resulted from the fusion of the basal iiortions of teeth which themselves are now 
lost.*-^oncemiug the cranial merabrane-l^nes, there is no doubt that the original 
cartilaginous roof has vanished (it is restricted to the dura mater), not because its 
cartila^ has been destroyed, or supplanted, by immigrating bony tissue, but because 
It has been gradually suppressed by the approaching, investing, memlnane-bone. 
Similar instances of suppression, not conversion, are the greater portion of Meckel’s 
cartilage, the prcmaxillas and maxilla', prolmbly the palatine and quadrato-jugil 
bones of Birds and Mammals, and to a great extent the mammalian quadrate through 
its conversion into the os tyinpanicum. On the other hand, the human clavicle 
surrounds, and is intermixed with, the precoracoidol curtilage. 

The next points of importance considered by Nitsche are the 
composition and shedding of the homy sheaths of Antiheapra, 
which he does not homologize completely with the lx)vine hom- 
sheaths. He prefers putting the Prongbuck^s horns into a 
position intermediate between the velvet of the Gii-affe and the 
horn of the Bovidse. The following is his terse summary : — The 
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integument of the Giiaffe is only hairy, that of the Prongbuck is 
hairy and horny, that of the Bovidee only homy. Having 
satined himself about the apophysial nature of the antlers in 
opposition to the epiphysial condition of the bony core of the 
Giraffe and Bovi(la^, he naturally feels justified about the com- 
plete i-emoval of the Giraffe from the Oervidae and the funda- 
mental diffei*ence between bovine and cervine ruminants. 

These conclusions are not satisfactoiy. Firsts it is not likely 
that several fundamentally different kinds of armaments should 
have been developed within such a circumscril)ed and sj)ecialized 
group as the higher Ruminants or Pecsora. It is of greater 
scientific value if we can trace all these armaments not only to 
the same beginning, but bring them all into one evolutionary 
line, so that these oi-gans afford a clue to the phyletic develop- 
ment of the vai ious gi-oups of Ruminants. Tlie ultimate cause of 
these armaments must have been the same, namely butting with 
the head, causing iiTitation, which in turn leads to hypertrophy 
of the cranial lx)nes, together with the covering periost, cutis, 
and epidermis b 

Secondly^ the origin of the os cornu, sometimes with a separate 
centre of ossification, has to Ire accounted for, since it is quite 
impermissible to assume that it was a preforme^d bone in the 
skin, which has later become fused onto the skull. Nor is there 
a single inshince in mammalian jmthology of loose ossification in 
the cutis due to repeiited pressure or irritation, conditions which, 
on the contrary and invariably, lead to exostosis of the underlying 
already existing Inme. 

Thirdly^ there is the palaxmtological (evidence, not very plen- 
tiful, b\it one fossil in hand is worth more as a priK)f of phyletic 
speculation than ever so many ontogenetic olrservations. Curiously 
enough, few palaeontologists, whilst thi-owing much light upon 
the evolution of the cervine antlers, have tried to take a broad 
view of the phyletic side of the whole question, and the com- 
parative anatomists have, as usual, left the fossils sevei*ely alone. 

Lastly, there is the Giraffe and its relation, the Okapi, the 
fonner with multiple, eai*ly appearing pi*otubei-ances in both 
sexes, the othei* apparently with none. 

The question at issue I'equires a renew^ed investigation of the 
development of the cervine and bovine armaments and a sifting 
of the pxla)ontological evidence. 

1. IJevelopmeiU of tfie Cervine Antlers, 

The first growth of a buck's antler in his first year is aliefidy a 
compound structure. It begins with a bulged out elevation or knob 

1 The ^neral conHiderations and coiiditioae have been well described and 
out by J. J. Cunningham, * Sexual Dimorphifon,* pp. 73-104. The evolution of 
homa and antlcra, studied with due regard to the interesting physiological features, 
is one of the clearest demonstrations of the acquisition and inheritance of new 
organs, whilst any attempt to account for them (not their shai>e !) by variation and 
sekction alone would be ridiculous. 


310 


BB. H. GADOW ON THE EVOLUTION 


[Mat. 18, 

of the upper lamina of the frontal bone, which forms the pedide. 
Tills is a direct continuation of the frontal, identical with it in 
its dense, lamellar structure, numerous Haversian canals and its 
Hood-supply, and it is covei*ed by the same unaltered skin. It 
is, in fact, an exostosis oi- apophysial growth. On the apex of 
this pedicle the skin and the periost are thickened. The skin is 
devoid of sudoriferous glands, produces no stiff, but only veiy 
fine and soft, velvety hairs, is like them darkly pigmented and of 
a glabrous appeai-ance. The cutis is in direct, intimate continu- 
ation with the periost, and contains numerous, but small vessels, 
chiefly lymphatic, and only capillaries pei*f orate the periost. 

Irnm^ijitely beneath it follows a dense layer of hyaline cartilage, 
which, together with rapidly proliferating connective tissue, 
makes up the apical portion of the pedicle and forms the growing 
point of the futui*e pricket. Vertical sections through the 
growing pricket and pedicle show that the cai*tilage pervades the 
top portion in the shape of sti^ands, trabeculsp, and walls, which 
partition oft* equally proliferating masses of ingi’owing connective 
tissue in which turn up lx)ne-forming cells. Tlie bulk of this 
ingi-owing tissue comes in with the vessels which extend from 
the interior of the pedicle upwards into the base of th(i soft mass 
on the top ; little connective tissue* entei‘s together with the 
small vessels of the pei‘iost. The process of ossification begins at 
the base and near the periost, pervading the whole growth in the 
shape of a very irregular framework, without forming concentric 
Iwne-lamelhc and with but few Hav'ei’sian canals. 

The first pri(^keis or- broaches ai-e shoit* lived ; they are shed in 
the middle, or even earliei-, of the first winter. The shedding of 
a full-grown antler has always rightly been refeiTed to neci'osis, 
but it is a rather complicated pi-ocess. To Hgin with, the antler 
continues to ripen, or to harden, by the deposition of lx>ne in the 
more sjxrngy, axial centre, long after the velvet has been frayed 
off, the loss of which is consequently not the only, nor the main 
cause of the decay of the antler. The latter is nourished not 
only by the big vessels (bi*anches of the temporal artery) which, 
ascending in the skin and periost, cjruso the gutters,'^ but also 
by the numerous vessels which ascend througli the pedicle into 
the interior of the antler. The base of the lattei*, where it passes 
into , the pedicle, becomes much deUser and harder, instead of 
remaining somewhat sjK)ngy in tlie core, and the blood-supply is 
stopped, About the same time, at a level below this junction, i. e» 
within the top jK)rtion of the pedicle itself, the Haversian canals 
are widened owing to activity of asteo(?lasts, and they become 
confluent into a resorption-sinus.” This is met by a nng- 
shaped furrow, which eats its way from the periost inwards. The 
hai'dened base of the antler is slightly convex, while the resorp- 
tion-sinus forms a somewhat deeper cup on the top of the pedicle. 
Owing to this mode of resorption, which always affects the 
pedicle, this becomes lower every year, but it makes up for this 
loss by broadening. Long pedicles are consequently the older 
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stage, both onto- and phylogenetically. The cup is filled with 
lymph, some oozing-out blood-clots and a rapidly increasing mass 
of proliferating cells which are granulating from the walls of the 
cup. This mass is soon, within a day or two, covered over by a 
thin network of epidei mal and connective tissue proceeding con- 
centrically from the edges of the skin, which aiises in the shape 
of a thickened ring- wall. Lai*ge vessels, branches of the temporal 
ai-teiy and facial vein, accompanied by bmnches of the facial and 
trigeminal nerves, ascend in the much-thickened cutis which 
covers the whole gi-owth. These big vessels send only veiy fine 
bnuiches into the antler, amVthey soon become capillary. These 
seem to anastomose witli the terminal capillaries of the vessels 
which ascend within the antlei*. Owing to tliis arrangement, the 
outer portions of the antlei* receive more calcareous salts than the 
inner* parts. They are denser, more ojraque, and harder. Ossi- 
fication of the whole soft and spongy mass proceeds from the base 
and periphery upwards. 

It is important to note that the preparatoi*y process of shedding 
follows immediately upon the time of gimtest exhaustion, t. e. 
after the lutting-season, and that the beginning of the new 
growth does not coincide with the awakening of sexual activity. 
Herewith harmonizes the fact that adult stags, when castrated, 
shed their antlers within a few weeks, whereupon a new growth 
is formed, wliich, however*, continues to gr’ow throughout life, 
resulting in ahnoi*irial, more or less monstrous antlers. 

It is assumed generally that the fraying of the velvet has 
originated through fighting, that tlu' hared portion of the antler- 
hone l)eciune necrotic;, and had therefore to \ye i*enewed etc., and 
that t-he wh(»l(» process of stripping, necn otising, shedding, and 
renewing has l)ec;ome rhythrnic^al — a feature due to cumulative 
inheritance. This may l)e the case. But ther*e is another con- 
sideration. Ther e would be no reason why antlers and velvet 
should not grow continually, and mend or rebuihl injured or lost 
poi*tions like other* parts of the body, unless there occurs a 
diver sion or stoi)ping of the ener*gy and supply of building-up 
material. Sucli a diversion is actually axused by the awakening 
of the sexual glands. They are the imj)orta.nt organs, and all 
the energy aiicl supply (which after all have their limit) not 
necessary for the keeping up of the IxKly and life of the animal 
are concentr-ated upon lire genoi*ative system, while nothing can 
be sptu-ed for the furthtn* growth of stwomlary exuberances. 
Ther*efore the blood-pi‘es.sur*e in the head is diminished, the supply 
of the skin covering the antler giudually ceases, ami the velvet 
itself becomes necrotic, from the apex downwards. 

II, Devehfyimnt of the Bovim “ HorrisJ* 

The bovine or antelopine “ horn” is, as a rule, descrilied as con- 
sisting of a bony core, itself an outgi*owth of the frontal lx>iie, and 
the horny sheath. In reality it corresponds exactly in growth 
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and composition with the pedicle and antler of the Cervitm, 
The homologue of the antler has, since Sandifort, been called the 
08 oomuy and it forms })y far the greater mass of the whole bony 
cone. It has already l)een stfited that it is continuous with the 
pedicle, so much so that in many species of Oavicomia, especially 
of Oxen, the sinuses of the diploe extend far into the cone, in old 
animals far towards the .apex. Occasionally the os cornu ossifies 
from a special centre, separate from the frontal bone. It is, 
however, shoi’t- lived as a separate entity. A. Brandt found it in 
lambs as a small bony nodule, which could be lifted out of a corre- 
sponding cup-shaj)ed depression of the fronttxl l)one in very young 
animals. It fuses with the rest when the lamb’s horns are perhaps 
3 cm. long. Nitsche found it in the kid of a Chamois whose 
hom-sheath was only 2 cm. long, and he adds that it is ali’eady 
firmly fused with the frontal bone in the first autumn. I myself 
have several times come across specimens of ewe- skulls which had 
been bleaching for a long time on the Welsh hills, and in which 
the upper lamina of the frontal bone had fallen off at the precise 
spot which normally carries the horns. There is no pedicle in 
these specimens, but this absence is due to the feebly developed 
state of the horns of these ewes, which as a rule do not carry such 
organs. In calves, even the youngest, a sej)ai’ate os cornu is 
unknown, but they occur sometimes, pathologically, in polled or 
hornless cattle as ever-growing l)one loosely attached to the head 
by the surrounding skin. It is a great mistake to imagine that 
the (KH*asional separate ossification of the os (*ornu is a jjrimitive 
feature. 

The normal develojuneiit of the calf’s head-gc^ar is as follows : — 
Slight elevation of the frontal bone into a comparatively broad- 
based but low pedicle. This is surnnounted by a shallow cone 
composed of fibrous connective-tissue and cartilage. The ctirtilage 
has its growing -point near the ajrex. The j)erisclerium is cxrn- 
tinuouB with the periost of the pedicle portion. Ossification 
proceeds from the pedicle upwards, transforming the soft gi*owth 
into a Ixrny cone, the cartilage Ireing gi'adually i-estricted to the 
apex. The last traces of cartilage vanish when tire horns are 
between one and two inches in length, and the os cornu then 
continues to grow by the ordinary subperiosteal mode, young con- 
nective-tissue continuing to pr*oliferate especially at the apex. 
Blood-vessels enter from the i)edicle and from the periasteum. 
The periosteum passes imperceptibly into the rest of the cutis. 
Vertical sections of a young “ horn ” half an inch in length 
show all the minutest features in tUagiammatic clearness. , The 
specimens were dectilcified in picric and nitric acid, then cut and 
stained with the triple stain of Brlich-Biondi, with hsematoxylin 
and picric acid, or with thyanine. 

Outside is the dense mantle of horn passing towards the 
Malpighian layer into the characteristic comb-shajred jagged 
processes in the act of transformation into horn, each of the 
prcx^esses resting uj)on a finger-shaped extension of a cutis-papilla. 
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Below and between them are numerous hairs, some of which reach 
the surface and are imbedded in the horny mass, others are 
hemmed in and suppressed. 

The rest is best explained by a diagram. The important point 
is that the cartilage, dense and hyaline, and in active proliferation 
near the j)eriost, changes further inwards into clusters of cells 
which show the same features and the same thyanine-staining 
action as the so-called muco-cartilage. Towards the strands of 
young connective-tissue, which becomes more prominent as we 
proceed inwaivls, the muco- cartilage cells show a breaking up of 
their nuclei, so that only a glassy mass remains, interspersed with 
d6bris of the cells .and theii* nuclei. [When not decalcified, this 
mass is somewliat opaque and bluish owing to infiltration with 
cfilcareons salts. All this hyaline ground-substance is destroyed 
by giant cells which are active on the margin and a little further 
down. The place of the vanishing cai*tilage is taken up by the 
network of connective-tissue strands, and in this appear very 
active marrow-cells, and osteoblasts wliich build up trabeculae of 
bone. Consequently the cartilage is not wanted at all for the 
construction of the cone. This is also obvious from the fact, 
mentioned alx)ve, that a few mouths after birth the cone continues 
to gi’ow long after the last tnice of cailiilage has vanished. The 
cartilage is in fac;t an invader of dormant scleroblast-cells in the 
periost, different from osteoblasts.] Conceniing the horny sheath, 
I have to mention two inifiortant points which have hitherto 
escaped notice. First, the inclusion and gradtxal suppression of 
hairs by the proliferating intercrinal horn- substance. Even in 
old specimens of cattle-horns hairs become imbedtled in the horn- 
sheath, which in opjKxsition to the lx)ne-core always exhibits basal 
gi*owd.h. Secondly, the hu^tthat cjxlves, when seveml months old, 
shed the first juvenile hornshoe. Tliis is not always cast off in 
one piece ; it may be frayed off, but this is a process very different 
from the incessant wear and tear of the permanent hom-shexith 
of the adult. The shed portion so to speak, the first generation 
of the horn, is more porous, le.s.s solid than the peimanent horn, 
from the base of which it Ixecjomes separated to the extent of 
.several centimetres, as shown in the illustmtion (text-fig. 25, 
p. 216). Tlie whole pix)Ciesa recalls the relation of the neossoptile 
to the teleoptile or permanent feather, and still more the shedding 
of our own fcetal finger-nails. 

III. Antilocapra, 

Not much more is known alx)ut the dev^elopment of the Prong- 
buck’s horns than, what Forties and, recently, Nitsche have 
described. Nitsche has shown that the sheath is an aggregation 
of sparse hairs connected by much “ intercrinal ” horn-subrtonce, 
the whole process resembling somewhat the pathological ichthyosis 
of calves. He has also shown that the prong is formed entirely 
by the horn-sheath, and that thei*e is no coiresponding outgrowth 
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on the bone-core. Forbes remarked that in his specimen the 
prong is not yet visible, but may l)e felt at the base of the pedicel, 
close to the skull, on the anterior margin of the horn.” (ty. text- 
fig. 25, IIP.) In well-macerated specimens in the Cambridge 
Museum, the difference between the rather long pedicle and the 
decidedly short os cornu proper is well marked. Owing to the 
continued and active growth of the shoe from the base, the axial 
point and the prong are gradually pushed upwards, so that the 
prong comes to lie far above the skull in a level even above the 
l)ase of the os cornu, which in the adult is thinned out into a 
non-osseous, tapering, string-like cone of soft connective-tissue 
and i^eriost. I^e shoe continues to grow basally, and ultimately 
engulfs not only the os cornu but also nearly the whole pedicle. 

IV. The Giraffe aiid the Ohapi. 

It is of no imjx)rtance to the present investigation whether the 
few hitherto, known skulls of the Okapi are those of young or 
adult males or females. Tlie skulls exhibit the same tendency 
towards broad-based swellings on the fronto-pai*ietfil and faciiil 
regions as in the Giraffe. Even in the latter genus these j>ai*ts, 
altliough slight and bulging, owing to the pneumatic condition of 
the bones of such a weakly coiistructerl skull, can ill be leconciled 
with the only reasonable explanation of the genesis of hoins and 
antlers. We have to assume that the ancestoi’s of the Giiaffe had 
stronger skulls, with serviceable antlei’s, anrl that these armaments 
have caused the lK)sses of the suppoiting bones, and that in the 
Giraffe these very armaments have degenemtod into now merely 
ornamental remnants, vanished in the Okapi. It is jKjssible, as 
Mr Thomas has sagaciously suggested, that the degeneration of 
these armaments is correlate with the lengthening of the fore- 
limbs and neck, the animals ceasing to fight with their heads and 
using the powerful fore-limbs instead. This applies obviously to 
the Giraffe, but not so easily to the Okapi, unless we look upon 
the latter as the most degraded descendant of the whole group, 
which, although perhaps never numerous, was certainly more 
widely distributed in the shape of several genera and species. 
At any rate, the Okapi represents not the beginning, but the most 
modem and most modest member of a tribe which has fiourished 
in bygone times. 

There are other proofs that the Giraffe^s armaments represent 
no primitive condition. The bony growths appear loosely in the 
skin, a condition which finds a parallel in the cases of separate 
ossification of the os cornu of certain Bovitice, Their matrix has 
become so emancipated from the skull, that they shift their 
position before fusing onto the cranium, and their mode of fusion 
is most peculiar. As Mr. Thomas has expressed it graphically, 
not only at the base of the growth, but around it, and quite 
irregularly, there appear little bony nodules, which be^me 
amalgamate with the cranium as if wax had been dropped upon 
it. Buch numerous, small and irregularly scattered osteoderms ” 
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are not primitive, they are the expression of degeneration, of the 
breaking up of a once powerfully developed bony growth. 

Fossil Giraffe-skulls are unfortunately still unknown, but 
Samotherium with frontal and j^osterior protuberances, Sivath^rium 
with posterior growths hollow at the base and with frontal 
growths, lastly Brahmatherium with posterior and frontal arma- 
ments, are undoubtedly allied to the Giiaffoid stock. We leave out 
the unarmed llydaspitherium and HeUcidotlierium^ which are 
suspected by expeHs to l>e female Sivatheria, It has been ques- 
tioned whether tliese armaments, huge, and sometimes branched, 
wei'e covereil with skin and hair, or with horny sheaths. Tlie 
antlers of the oidginal specimen of the male Sivatherium (dearly 
show tleep and strong impressions of the blood- v^essels, extending 
almost to the tips exactly tis in Cervine antlers. They were 
undoubtedly covered with skin, and it would be hardly fail* to 
assume that this and similar specimens happened to have died in 
the velvet stfige. The same applies to Sarnotherinm hoiasieri. 
But it <loes not follow that these armaments were true antlers in 
the sense that they were shed. Dr. Foisyth Miijor is inclined to 
think that there are sutures l)etween them and their base. If 
there are any, they simply indicate the line of transition or 
demarcation which is usually seen 1 between the pedicle and the 
rest. The hindmost pair of aiinaments of tiivatheriam are hollow 
at the base, a fact whicli speaks decidedly against jieriodical 
shedding ; and the broadness of the lase supports this view, since 
a good and permanent vascular supply from l)elow was thereby 
ensured. The much shoi tcned shape of the skulls of SwatJisrlmn. 
ami BraJiniiathermm aie unmistakable signs of special iziition, 
excluding the possibility that these huge creatures of the latest 
Miocene or lowest Pliocene were the direct ancestors of Ghuffes ; 
but they were neai' l elations juid contemporaries. 

We are now able to conclude that the evolution of Homs and 
Antlei’s and similar cranial armaments has passed thmugh the 
following stages : — 

I. Exost< 38 is. Subperiosteal ostotic outgrowths of the cranial 

bones, covered presumably with thickened skin-pads. 
These ai*mamonts were multiple, occurring on varioiLS 
pai*ts of the skull. This type is rather old among the 
Ungulata, witness the Eocene Amblypoda, e. g. Dinocercta, 
It reoccurs amongst the Artiodactyla, which here alone 
concern us. Broiooeraa of the Lowei* Mi(x*ene of Montana 
is an almost ideal type in this I’espect, with its three or 
foul* paii-s of facial, orbital, and posterior l)ony excrescences 
in the shape of uncouth ridges and neat cones. (Text- 
fig. 25, I, p. 216) 

II. Exostosis of the frontal bone prcxlucing a pedicley with 

epichontb’osis of apical growth, wdiich by subsequent basal 
ossification becomes the antler. Skin originally unaltered, 
hairy ; this and the chondi*osteoma are shed periodically. — 
Cervine type, (Text-fig, 25, II, p, 216) 
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These stages are repeated by every young Oervlne male* 
A portion of the integument is frayed off, at first perhaps acciden- 
tally, then repeatedly during the annual rutting-time, and a 


Text-fig. 25. 



PronUl Boqe 
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Evolution of Horns and Antlers. 


I. Protoeera$, 

II. Young Stag, with velvet. 
II a. Simtherium. 

II &. Giraffe. 

He. Okapi. 


IIP. Antiloeapraf adult ; early stage. 

when the ^prong begins to 
grow. 

IV. Domestic Calf. 


rhythm of regeneration is established. The regeneration naturally 
concerns chiefly the additional chondro-osseous apical portion, this 
being the distal and therefore more easily injured part. But 
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originally, as still shown by the mode of growth of the youngest 
stage, no hard-an<l-fast line can l>e dmwn between antler and 
pedicle, and even now in recent sj)ecie8 part of the dona fide 
pedicle itself (i. 6., that part wliich is not infilti ated with cartilage) 
is annually destroyed and regenerated, although not shed.” 

It is sfife to presume that the earliest CervhhCH had long pedudea 
and short antlers, or rather prickets and bi-oaches. The further 
development into long and blanched antlers is an iiiMance of the 
morphologically and pathologically well-known fact that organs 
which are originally due to hypertrophic causes are liable to 
grow to excess. There is no naiximum limit to the size of antlei s 
and to the numlier* of tines in the Stag, although old individiuils 
are liable to decline.” 

The earliest typically flervine creatures are refeiTed to the 
genus Palcponierijx, The somewhat mixed synonymy of genera 
and species has to ft. great extent been unravelled by lioerig, who 
has described and figured every known specimen. Finality is, 
ho>vever, impossible un*^il we know for certain whether the 
separately found pedicles and antlei’s, or lK)th together*, are suc- 
cessive stages of one species, or repre.'-unt tlieai'inamentsof several 
adult sj>ecies, or genera, which <U<1 not jrass beyond the respective 
stages of bi'oaclier s, foi’kers, &c. 

Two frontal pedicles and two |>e<lie]es with simple, low, spiked 
antler-fiaginents are known from the Lower Mioceiie of Hessler. 
They show alrea<ly a slight huiT, proof tliat the tips were shed. 
Roerig, assuming that thohe fragments and the following speci- 
mens form the successive sbiges or hejvds ” of one and the same 
sjrecies, refers them JJlcrocenie fmxatm. 

The second stage, or “ hetid,” is repi esented by typical brxwiches, 
with Ji distinct little burr, from the JMnot/terium-mjids, They 
are referred hy Roerig to JJ, farcatuSy second stage or head, 
equivalent to /). eleyans of Lartet =» JJ, dicranocerm of Kaup, 

The third stage, or heiid, with a thick, somewdiat compressed 
antler ending in a short fork, in D, furcaitts from SteiiJieim, Mid- 
Mkwene. Anotlrei* specimen, fr*om the same locality, has a deeper 
fork and a thicker burr -/). fourth head. The burr, 

not sharply marked olf, but rather a thick swelling, bears a striking 
resemblance to a specinmn of an immature A ntilocapr a in the 
Cambridge Museum. The bony fork of course excludes any 
further lesemblance and affinity. 

Tlie last stage, with a gracefully foi’ked long antler, with 
typicjil bun* upon the still long p^itde, is reqae.^ented hy />, 
elegans from Sansan, Mid- Miocene; it is possibly the final Lead 
of 1), fnreatm : synonymous with Procertidus Gaudiy, Micro- 
meryx LaHct ? The Neotropical Svbido s. Coassm e. g. 0, rvfius 
still remains in the broacher stage; and the Muntjac*, is 

an incipient forker. llydropotcs inermie alone, of China, has no 
ouigrowtli wliatover. 

The possession of deciduous, large, many-branched anllei-s 
amounts to an enormous w^aste of energy and material during the 
Proc. Zool. Soc.^ 1902, Vol. I. No. XV. 15 
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life of the owner. Although full of grace and beauty, antlers are 
morphologically very faulty structures, as wastefully contrived as 
the shedding of the thousands of teeth of Sharks and Crocodiles. 
The long duration of the growth of the antlers, their soft and 
highly sensitive condition during this time, is even a distinct 
trouble, not to say danger, a circumstance which shows clearly 
that these organs are not primarily weapons to be used against 
other species. 

11 G. A side issue from II. Epichondrotic growths prepon** 
derant, with multiple and broadened bases. Ossification 
delayed but still proceeding from base. Cranial exostoses 
or pedicles correspondingly reduced. These weapons with 
an increasing tendency of intraperiosteal growth reached 
a large size in width and length, and I'emained permanent 
structures. The tips of the orbital and posterior pair of 
weapons may have been covered with thickening epiderm, 
more or less hairy ; the bulk of the growth was perma- 
nently covered with the unaltered hairy skin. It is 
possible that this protecting cover and the tips of the 
l)ony core were worn off without impairing the fighting 
use of these massive struct'ures, which need not die off 
thanks to the remaining velvet, or (even if this was 
ultimately lost) thanks to the unimpaired vascular supply 
from the interior of the broadened base. Creatures thus 
ai‘med reached theii‘ culmination in the huge Sivutherium 
and BrahmatlieHmn, (Text*fig. 25, II a, p. 216.) 

Here we have to confess the existence of a painful gap and a 
vagueness in connecting this type II a with others of the main 
line. This difficulty will remain until fossil ancestors of these 
creatures are found. That they form a side issue is obvious enough. 
So far as the few actually known genera are concerned, they 
ai*e of the latest Miocene, perhaps of the lowest Pliocene date, 
anyhow consideiubly younger than bona fide Oervinie which we 
can trace back into Lower Miocene. In this respect, and by the 
morphological agreement between the stalked posterior antlers of 
with pedicle and antler of an early Stag, we are 
justified in looking upcHi this type II g as a side-bmn^ of the 
main type II, On the other hand, the prevalence of multiple 
outgrowth, facial, orbital, parietal, and generically variable, might 
rightly be urged as a primitive featui'e, resembling in this respect 
type I, 60 that the Si't^therium lype would form a side issue 
somewhere between I and II, However, it must be home in 
mind that multiple pairs of such weapons crop up pathologically 
in recent Oervid®, and normally even in the Antilopine Tetra- 
ceras — facts which nobody can possibly consider as primary. 
Consequently the multiple armaments of the Progiraffine crea- 
tures are not absolutely an indication of their great phyleric ago 
and low position, 
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II 6, Terminal, fui’ther development of type II a, Epichon* 
drotic growths pi*olifeiuting fi’eely and with broad bases, 
so that they form intmperiosteal growths, separated from 
the cranial bones, and consequently ossifying independently 
of them, ultimately fusing with them. Cianial apophysCvS 
or exostoses, or pedicles, much i*educed in height. l)isuse 
of the outgi’owtlis, i^iplying cessation of the iriitation 
upon the l^sal {)eiiost (t. e. I:)etween the growth and the 
cranial bone), explains diminution of the pedicles and 
their late fusion and the long delayed pixxiesK of ossification. 
But the development of the ecchondrotic mass, inherited 
fi-om the ancestral stock, and sulrsequent ossification still 
go on, although without a purpose, and they produce 
organs which, owing to their late fusion with the cranium, 
their original home, now appear as osteoderms, although in 
ioality they are pseudo-primitive organs. The integument 
remains hairy, except on the top where the epiderni 
pixdifeiutes and cornifies a little. Example, the Giraffe^ 
(Text-fig. 25, llh.) 

lie. Appirerit loss of all these armaments, the last remnants 
l)eing frontal losses: Okapu (Text-fig. 25, lie, p. 216.) 

It is worth noting that, while the females of Sivatherium and 
Samotherium are, by general consent, not credited with ** antlers,” 
the Gii'afie makes an exception in this respect. This fits in with 
the view, expr-essed in this paper, that Giraffes represent a. 
terminus of one line of development. Thei’e are some typical 
Cervina^ of which both sexes are autlei'tMl. The acquisition of 
secondary sexual oi’giins by the females is mainly a question 
of time. It is an illustiutiou of simple, dii*ect inheritance from 
the other sex, so common in organs which are connected with 
sexual activity, 6. g. clitoris, mammae, spin’s. These things are of 
not the slightest good to their new possessors, but they do no 
barm either. They are thei’efoi’e neglected, rather not discovered, 
by natural selection. 

111. The same initial stage as type II. A long j)edicle with a 
simple broach, covered with hairy skin, but the epidermal 
portion of this teguraentary sheath proliferates, glues the 
hairs together and embeds them. The horny sheath 
is an efficient protection against injury ; the external or 
cutaneous and the internal vascular supply I’emain, and 
the simple antler is shed no longer. Immature specimens 
still show a thickened, biuT-like swelling at the juncture 
of the pedicle and antler. We assume that the horn-sheath 
consisted oiiginally of an imperfectly welded material still 
liable to fraying, until it became effective enough to jne- 
vent any neci*osis and subsequent shedding of the antler, 
which thei’eby becomes an os cornu. So long as the hair 
prepondemtos in the deeper strata, the shedding and 
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renewal of the haiiy coat is likewise repeated by tlie hoi-ny 
sheath. Tliis stage is still represented by AnUiocapra^ 
although the homy sheath by continued basal growth 
gradually envelops also the gi'eater part of the pedicle. 
(Text-fig. 25, III, p. 216.) 

IV. IHrect continuation of types II and III, still repeated 
stage by stage ontogenetically. An improvement towards 
the preponderance of the intercrinal horn-substance, the 
conversion of the sheath into a morphologically well- 
finished horn- sheath, the suppression of the hairs, and of 
j)eiiodical shedding of any part of the whole compound 
weapon, was only a question of time with onward evolution, 
This, the highest and most perfect stage, is represented by 
the typical Antelopine or Bovine Ruminants, of wliich 
their peculiar member, the Prongbuck, still falls short. 
They are morphologically the highest, paljeontologically 
the latest of Ruminants. Herewith it agrees that honis 
* are earned by both sexes, whilst the inheritance of these 

oi-gans by the females is still a lare exception amongst the 
Cervince, Moreover, these weapons, having become per- 
manent and evergrowing, and therefore useful throughout 
the year, are of much greater value to their beaiei‘s. 
(Text-fig. 25, IV, p. 216.) ' 

Attention has already been di awn in this paper to the impoiiant 
fact that the horns of a young calf still contain a considerable 
number of hairs mixed up in the sheath, ami that in older 
animals such hairs are resti-icted to the more l>ai*al j)ortions; 
secondly, that the top cone of the hornshoe is shed. In Ewes 
this first generation falls off as a thin, tmnsparent cap of the 
size and shape of half a litizel-nut. In fact this first cap of the 
Bovine horn is in every respect homologous with the shedding 
sheath of the Prongbuck. The Oxen, Sheep, and Goats now 
exhibit only once a pi'ocess of shedding wliich in their immediate 
ancestors must have been of frequent occuirence, and which in 
the Prongbuck is still a periodical fcsatuie. 

The types I, II, Hi, and IV, exemplified by the Eocene 
JDinooeras, the Cervinoe since the Lower Miocene, the Prongbuck, 
sldll existing, and the hollow- horned Ruminants or Bovince^ are 
an illustration of onwaid phyletic evolution ; and these stages 
are still faithfully repeated in the development of the recent 
species. Ontogeny is a .shoi tened recapitulation of phylogeny. 

Titles of the more important Literature referred to in the text, 

Sandifort, G. Over de Vomiing en Ontwikkeling der Horens 
van zogende diei^n in het algemeen en van die der Herten- 
beesten in het bijzcmder. Nieuwe Verhandl. i. Klasse 
Koningl. Nederl. Inst, Wetenschap. ii. (1829), pp. 67-lOG; 
with 7 plates. 
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Geoenbaur, C. Ueber die Bildung des Knocbengewebes. Jena. 
Zeitsehr. 1867, p. 206, 

. Vergleichende Anatomie der Wirbelthiere, i. (1898), p. 107. 

Lieberk(7HN, N. Ueber den Abfall der Geweihe und seine 
Aehnlichkeit mit dem carioesen Process. Arch. f. Anat. u. 
Phys. 1861, pp. 748-759, pLs. 18, 19, 

. Ueber Wachsthum des Stimzapfens der Geweihe, Ai*ch. 

f. Anat. 11 . Phys. 1865, p. 404. (More elaborate in Sitzler. 
Ges. naturf. Freiinde, Berlin, 1865, p. 9.) 

Landois, L. Ueber Ossification der Geweihe. Centmlbl. medizin, 
Wiss. 1865, No. 16, pp. 241-243. 

Joseph, C. A. Gehoernbildung des Rehboeks. Monatschr. 

Forst- und Jagdwesen, xix. (1875), pp. 304-313. 

Ktn’TMEYBR. Beitrage zu einer natiirlichen Geschichte der 
Hirsche. Abhandl. Schweizer. Palaeont. Ges. vii. (1880), 
X. (1883). 

Forbes, W. A. Remarks on the Horns of the Prongbuck. P. Z. S. 
1880, pp. 540-543. 

Robin et Herrmann. M6moire siir la Generation et la Re- 
generation de Tos des Gomes cadiiques et persistentes des 
Ruminants, Joura. d’Anat. et de Physiol. 1882, pp. 205- 
265, pi. xix, (Excellent account of the development in the 
Roi^buck.) 

Brandt, A. UeW Hoerner und Geweihe. Festschrift f. 
Leuckart, 1892, pp. 407-413. 

Nitschb, Tl. Studien fiber Hu’sche. Pt. I. Leipzig, 1898. 
Roerig, a, Uelier Geweihentwickelung und Geweihbiblung, 
Arch. f. Entwickl. Mechanik, x. (1900), pp. 525-644, 
pis. xii. -xiii. ; xi. (1901), pp. 65-148, pp. 225 309. 
[Numerous <lrawings of antlers, both normal and abnormal ; 
with a complete list of the litemture and a historical review 
of the whole subject, but he, as well as Bmudt and Nitsehe, 
have lestricted themselves practically to macroscopic feti- 
tures.] 

Important frem a general point of view are also : — 

Sii* Victor Brooke, On the Classification of the Cervida\ . * 
P.Z.S. 1878, pp, 883-928. 

ScHLossER. Beitmg zur Kenntuiss der Stammesgeschichte der 
Hufthiere. Morph. Jahrb. xii. p. 1 (1887). 

Cunningham, J. T. Sexual Dimorphism in the Animal ELingdom. 
London, 1900, 


P.S, — On the day this paper was read Dr, Forsyth Major 
gave me intelligence of a paper by Dr. J. Ulrich Dfirst. A copy 
of his “ Versuch einer Entwicklungsgeschichte der Hoerner 
der Cavicornia nach Untersuchungen am Hausrinde” [Forsch- 
ungen auf dem Gebiete der Landwirthschaft, Fra-uenfeld, 1902] 
reached me on March 24tli. The author has also obseiwed the 
shedding of the first hom-sheath ; he likewise correctly states 
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that the budding growth of the bone-core differs in stx'ucture and 
mode of development fi'om the frontal bone proper, but he 
emphatically doubts the temporary separate existence of the 
os cornu, and he feels satisfied that it is not formed by the interven- 
tion of cartilage, since the substance in question was not coloui’ed 
blue by hfematoxylin staining. He and others will have to 
accustom themselves to the existence of cjirtilage in places where 
text-books carefully abstain from mentioning it. 

2. On a new Stridulating-Organ in a Scorpion, 

By R, I. PooocK, F.Z.S. 

[Keceived Pebniary 26, 1902.] 

(Text-figure 26.) 

Stridulating-organs luive been found in three genem of Scoi*- 
pions, viz., the large species of the Orientiil Il€»gion and Tiopical 
Africii referred to Palamnceus and Pandhms^ and the Souih- 
African members of an allied form Opisthophihalmua *. In the two 
fii'st-named the organ lies between the basal segments of the 
chela? and of the legs of the first pajr ; in the latter between the 
inner surfaces of the mandibles or their upper edge and the front 
border of the caiupace. In all three cases it consists in the main 
of peculiai'ly modified bristles. No organ of similar function has 
as yet been discovered in any other family of Scorpions. But in 
the Buthoid genus known as Parabuihua^ which mnges from the 
shores of the Red Sea to Cape Colony, I find a stridulator (text- 
fig. 26, A & B, p. 223) differing entiiely Ixyth in stiHictui*e and 
position from that of the Scorpions above mentioned. 

It has long been known that the upper sides of the proximal 
segments of the tail in Parah^Uhue are furnished in the middle 
with an aggi-egation of granules, so fine and close-set as to Ihj 
appropriately compuuble to shagreen. The granules ai'e some- 
tinies thickest and C/OJirsest in the median gi'oove, but finer and 
moi*e scattered at the periphery of the area ; sometimes of 
uniform strength throughout: sometimes they are confined to 
the median gi*oove; sometimes, and more often, they encimch 
upon the adjacent area of the surface that bears them. 

Of the species known to me, the giunulation reaches its highest 
point of development in Parahu&ua JlavidAiB Poc., whei*e the 
gmnules have run together across the middle line to form short 
pirallel transverse ridges with their fi*ee edges dii'ected backwards 
(text-fig. 26 B). 

The sm*face that bears this granulation also differs in forma- 
tion according to the species. In the more northern and less 
specialized forms — such as P, liosama, P» abpssinicus^ P, htmteri, 
P, grtm^vMinuB^ and jP. Jieterurtts — the area in question is but 
little modified, remaining normally depressed and grooved in the 

1 Pocoik, Nat. Scitnic**, ix. }»p, 17-26 (189(1), and Ann. Nat. Hist. (6) xviii. 
pp, 76-77 (1896). 
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middle line ; but in many of the southern types — e. g., P. plani- 
manvs^ P. mglectua, jP. viUoam — the whole upper surface of the 
segments tends to become flattened and horizontal both in a 
longitudinal and transverse direction. A similar granular field 
is developed between the dorsal keels on the last abdominal 
tergite. 

Text-fig. 26. B 


A 


Stridulating'Orgfin of Parahuthugjlavidns. 

A Lateral view of tail, to show the action of the sting during stridulation. 

B. Doraal view of last somite of abdomen and of 1st and 2nd caudal segments, 
showing the ridges on the median groove of the two segments. 

If the tail of one of these Scorpions be brought into the attitude 
usually assumed by these animals when striking, and the point of 
the sting l>e scraped over the granular field, a very distinct sound 
is emitted, resembling that produced by di*awing the point of a 
needle over fine sand-paper \ 

There is as yet no direct evidence, base<l on observation of the 
living animal, to prove I'eyond dispute that these granules have 
the function heie assigned to them, but the facts which support 
the conclusion are the following : — 

(1) The sound can be artificially produced, and is audible to 
me at a distance of ten yards or more. 

(2) The scorpion -itself is capable of performing all the move- 
ments necessary for its production. 

I A similar but less complete development of granules, subserving no doubt the 
same purpose, is observable in two North-African species of Bwthna-^B, bieotor 
and B, ceneas. 
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(2) The grannies are especially welhdeveloped upon the first 
and second caudal segments and upon the last abdominal tergite, 
against all of which the point of the sting can be forcibly scraped. 
C)n the third caudal segment, upon wdnch the sting is capable of 
but little movement, they are scarcely or not at all developed, and 
upf)ii the foui th and fifth, which cannot be touched by the point 
of tlie sting, they are absent. 

(4) The longitudinal flatneas of tlie granular area on the fir^t 
and second caudal segments, whicli results from the uprising of 
the grooie and the €*le\ ation of the anterior part of the upper 
surface, can be explained on the sup|K)sition that it is designed to 
give the sting a long and continuous sweep fiom Sf'gnieiit to 
segment, without the <langei‘ of catc'hing against their |>osterior 
edges or of wounding the mthi^odial membrane. It is difficult to 
see what otlmr inteiprefation is to he put uj>on this sjajcial and 
unitjue modification of the segments in question. 


3. On tlic Organ of Jaeolwon in the El(‘j)hant-Shrevv 
{Mavroscelides jtf olHhscidem). By R. Broom, M.l)., B.Sc,' 

[Itoceived February 4, 1002. J 

(Plate XXI.*) 

From the examination of the organ * of Jacolison in a large 
St lies of mammals, I, in 18U7, conciudwl that it varies sui'prisingly 
little in even very dissimilar geiieiti of a common Ditler. In the 
Marsupial! a the chief Polypi ototlont gemia have their organ of 
Jjicobson veiy much alike, while even in the Diprototloiits the 
organs are all formed on a type which diflers but little fioin that 
iound in the Polyprototlonts. While in all the Roilenta, so far 
as examined, the oigaii is formed on a single j)et‘uliar tyjw which 
seems to bcMi modification of that found in the Marsupials, in the 
higher mammals a single type of organ is found in forms so varietl 
as the Hedgehog, Bjit, Ijemur, Cat, Sheep, and Pig. 

It would tlins apiK*ar that the organ of Jacolison is but little 
influenced by the habits of the animal, that it remains a clear 
indicator of the caily family i*elutionshipB of a genus when 
almost all tlie other ancestral characters hav^e lieeii so modified 
as to be scai'cely re<'ognizHble, and that licnce it is of c*onsider- 
able importance in dctei mining the precise a fiinities of aberrant 
mammals. 

Having i*ecently litwl ocaision to make a series of sections of 
the snout of a tVctal Elephant-Sinew {Meter osoeUdea j^roboacideuB^ 
in connection with a study of the development of the palatine 
process of the premaxilla, I was natiutUiy much interested in 
observing the condition of JiU'obRon’s organ, especially as W, K. 

1 ('•omiinMiH'attMl by Piof. G. B. Howks, F.K.S. 

Foi ('xplanatuni of the Plato, koo p. 227. 

^ '4^aus. ]{. Sue. Kdiub. vol. xxvix. p.2d4. 
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Parker has shown that in the allied genera Petrodrcrniua and 
lihjpichocyon there are a considerable number of Marsupml 
ehtu-acters. In the Hedgehog the organ is formed on the common 
Eutherian type, and I expected to find in Mcusroscelidea indications 
of marsupial affinity. When the organ was investigated, however, 
it was N3en to be quite different from that in any Eutherian 
hithei'io examined, and to Le typically Marsup'al in almost eveiy 
rei'pect. 

Befoi o entering ufxm comptmitive observations, it will be con- 
\(*nient fir^t to desciibe tlie condition of j>ai*ts in MacroaceUdes. 

If a section lie made near the middle of the proboscds, it will lye 
seen (PI, XX J. fig. 2) to l)e formed of a ring of cartilage (a,n,\ 
enclosing the two nasal passages and surrounded by soft tissues — 
muscles, tendons, and skin. The skeletal portion is made up of a 
well <le\ eloped median na^al septum (>*.«.) and two alinasals (a.w.), 
which sweep round from the upiier end of the septum and meet 
ea-ch other iutenoil}. Fiom this hmer jK)int of union of the 
ali nasals they piss uj»viaid> to me€‘t the lower end of the septum. 
From the inner side ot each alina^al, neai the le\el of the base of 
the septum, there passes iiiwaids a small turhinal wdiich is an 
ant/erita continuation of the infeiior nasal turhinal; and from the 
point wheiv the incurved end of each aHnas.il meets the base of 
the s<'ptum there pisses downwarils and outwaids a second 
tiiihiiuil plate w’hich ma\ lie lefeiied to as the 
With \eiy little inodifi(«ition, this description might refer to 
any section of the proboscis. On appioaching the anterior end 
(IM. XXI. fig. 1), however, the tuihinals are found to he less 
<lev eloped, the nasal .septum slender and fused with the alinasals 
infei'iorly, and the upper half of the alinasds to he sepimited 
from the lowir. Near the anterior na al opening a trans\erse 
section show%s a piir of alinasils above, a piir of caHilages 
on the nasal aral a piir of leather compli«ited lateial 

(Mi’tilages which apparently form nasd valv^es. The anterior 
nasal opening lotiks outwards and slightly dowuiwatrds. 

In a tiansverse section near the root of the proboscis, the only 
noteworthy differences fiom the moie anterior sections are that 
the base of the septum is consideiably larger, while the lower 
lialves of the alinasals are not only separate from each other, 
but are distinct fixmi the alinasals alxive -forming nasal- fioor 
cartilages. 

When the plane of the premaxilla is reached (PI. XXI. fig. 3), 
the outer and lower pirt of the nasal -flwir cartilage Incomes lost, 
only the part situated immediately below the base of the septum 
an<l which forms the septal turhinal remaining. 

A few seetiona in front of the plane where the palatine process 
is given off from the premaxilla, the premaxilla (pinx.) sends 
upwards a nai-row plate as a suppirt to the inner side of each of 
the two cartilages which lie at the base of the septum. These 
plates form the anterior ends of the palatine pnxjesse.s (p.p,). 
About this Rtime plane the small cai’tilaginoiis plates, which in the 
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more anterior sections have been seen to form the septal turbinals, 
become debiched fi*om tlie inner plates. 

A section iin mod lately behind the anterior end of the palatine 
process shows the inner plate of the nasal-flcK)r cai'tilage (lipping 
down in the cleft Ijetween the palatine pi*ocess and the premaxilla, 
supported on its inner side by the vertical plate of the former. 
The pipilla is fairly large, and the naso>pahitine canal is seen 
passing upwards and inwaitis by its side. 

A few sections beyond this piano we see (PI. XXI. figs. 5 & 6) 
tliat the na ^o-pilatine canal (^n.p.c.) on passing fuHher uj) wards 
turns outwards as it opens int(> the nasal cavity. On its upward 
passage it receives the duct of Jacx)bson’s organ (./.o.). This duct, 
wliich lies almost vertically, pisses l)etween the lai’ge vertical plato 
and the appirently detached outer |X)rtion of tl)e nasal-fi(x>r 
cartilage and opens into Jacobson’s organ near its anterior end. 
Tlie organ extends very slightly in front of the p)int wliere the 
duct is given off. 

Immediately Ijehind the duct (PI. XXL fig. 7), tlie lower end 
of the vei-tical plate becomes attached to tlie outer, appirently 
detached, portion, forming a floor to the organ. It will thus be 
seen tliat Ja(*obson’s cartilage has an outer bar exactly as in 
Marsupials. 

The Jacobson’s organ itself is of moilerate lengt-h and jiresents 
no features of special interest in the hetus. The posterior part 
of it apjiears to lie devoid of sen.sory epithelium and t-o lie merely 
the duct conveying the se(a*etion from a large number of glands. 

In the adult, the cartilages are es.sentially similar in arrange 
ment to those in the foetus, but an additional feature is to be 
observed in the presence of a w'ell-develoiied cartilage in tlie 
papilla (PL XXL fig. 8). The organ is in section (PL XXI. 
fig. D) somcwliat kidney- shafied, writh a .single huge vessel running 
along the hilus. The sensory epithelium is confined to the inner 
wall, and the organ is abundantly supplied with glands (y.). 

From the above de.scription it will lie .seen that in its relations 
the oi-gan has little or no resemblance to the highly .specialized 
typi met w’ith in most Eutherians, and that all its |>eculiaritie.s 
are those typical of Marsupials. 

Jn the Marsupial the following may lie regarded as the most 
typical features of this region of the hejul :- (1) The J}U*obson’s 
organ opens into the naso-pilatine canal near the point where 
the canal ojiens into the na.sal cavity ; (2) the anterior pu t of 
Jiwjobson’s organ is prote(!ted exUirnally by a cartilaginous bar 
which jiasses from the outer edge of the lower part of Jacobson’s 
cartilage behind to the outer edge of the upper part in front ; 
(3) the naso-pilatine canal is never suppu ted by a airtilaginous 
proce.ss from the nasal-floor cartilage ; (4) the na.sal floor has no 
cartilaginous support l)ehind the legion of the naso-pilatine ctinal ; 
(5) the papilla has a well-developed cartilage ; and (6) the Jjicob- 
son’.s organ has usually a single large ves.sel running along its 
outer face. 
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While almost all Marsupials exhibit these features, no higher 
inamuial hitherto examined agrees with the Marsupials in more 
tliHii three of tliese chai>u!ters. The j)eculiar condition of Jacob- 
son’s (sirtilage, whereby a cartihiginous bar is present along the 
outer wall of the anterior {Mii*t of the organ, ami which I regard 
as a remnant of the turbinal of Jm^obson’s organ i*etained in the 
Moiiotremes, is among the Eutheria only mot w ith in the Eden- 
tata and in a rudimenlaiy cx^mlition in some Rodents. 

Only the Edentates again agree with the Marsupials in the 
absence of a cartilaginous suppoi*t lo the naso- palatine canal. 
Tlu‘ presence of a cartilage in the i)aj)illa, though occuirring in 
most Marsupials, has hitherto only been ol)sorved among higher 
niaimnals in the little Bat Miniopterasy and possibly as a rudiment 
in (\ivia. 

Fi*om the fact that Maeroscelidpfi agrees with the Marsujnals in 
evei y detail of the anatomy of this region, we aie forced to the 
conclusion that it is a \eiy near relative of the Marsupials, and 
lias pi-obably very little allinity w if li the more typical Insectivores. 
Mliat the inarsu})ial chantcfiTs are not confined to the nose we 
know fi*oiii Parker s work. In the tympanic region and in the 
remarkable condition of t lie or hi to- sphenoid the marsupial affinities 
are <[uite as lemarkable. 

It is further interest ing that, while MacroscelUha in the anatomy 
of its anterior nasal region agrees more closely with Peramehs 
than with other Marsu])ia-ls, Peramrlfs in one or two respects 
agi-ees more closely with M<(rroficrU<hs lliaTi with most of the 
1y])ical IMarsupials. The striking similarity of stvuctme is shown 
in the drawing (Plate XXL), wheie a section of the anterior part 
of Jacobson’s organ in Perfuaelcs is shown (PI. XXL fig. 10) for 
compaj'isoii witli the s(*ction of MacrosceJides (fig. 8). 

It may Ik* iioUmI that Macroscflidrs has a discohlal deciduate 
])laccnta, .iinl that the young are Ihuii in a wcll-de\ elojHal con- 
dition, 

EXPLANATION OF 1‘LATE XXL 

Jitftnncts. n J.c., aiit<*nor portion of .Jacobson’s cartib 4 ?f; a.J.o,, antonor por- 
tion of Jiu «)l>soirs or^in ; ry.n., alinusal ; a.p anterior spur from palatine j)roeess ; 
r/., jflands ; i.t\, small isolateil cart ila 4 ?e — jmsMbly a nidmicntary Stenson’s cartilajre 
(not uuhaitHl in the adult); LL, inferior turbinal ; J.e., Jacobson’.s eartila^fc ; J.o., 
.l,te<d)son’s or}?an ; l.d., lachrymal duct; w//., nasal grlund ; »w.j- , mavilla; 
naso-palatine canal; nasal septum; o.b.J.c., outer bar of .Jacobson's cartilarfrc; 

cartilaj^c of i>apilla; pmx.f pmnaxilla ; p p., its palatine process; s.t., s<‘i>tal 
turbinal. 

Fij;s. 1, 2, 3, '1. Transverse section of snout of ta*tal J\I<icrosci<Udc8 prohosetdfus. 

X ‘2i. 

Fi;?s. 6, 6, 7. Transverse si*ction of the same region of naso-palatine canal. X tO. 
Fijfs. H, tJ. Transverse section of .Jacobson's orpan in adult Marntsrendes. X 18. 
Fij;. 10. Transverse section of anterior cud of Jacobson’s orj^aii in Perameles nasuta 
(young). X 17. 

Addendum (March 1902).- -While writing this pujau- I had 
taken for granted that the cranial charitcters descrilad hy Paiker 
in JiJnjnchocyoH and Peirodromm would be common to the other 
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genus of the family, more especially as the inter-relationship of 
the three genera is apparently very close ; but, on looking into 
the structure of the skull, 1 find that in both Macroscelides pro- 
hoscideus and M. rupestris there is a distinct optic foi*amen. The 
marsupial chaMu*te»rs of the tympanic region are, however, as 
marked in Macroscelides tis in the other genem. 

4. On some Foraiiiinifera and Ostracoda from Cocos K (‘cling 
Atoll, collected by Dr. i\ W. Andrews, 18D8. By 
FiiEDEiiiCK Chapman, A.L.S., F.ll.M.S.' 

[Received February 2r>, 1902.] 

(Text-figures 27 & 28.) 

On his return from CHiristinns Island in 1899, Dr. Andrews was 
good enough to submit to the writer scmie sands gathered between 
tblc' marks in the Cocos Keeling Islands for examination. A 
ca.sua.l glance at the material was sufiicitmt to j)rove it worth 
I'ecording, and more especially since the samples were tivken both 
fioin the lagoon and from the outei* side of the atoll. 

Though far removed geographically, the microzoic fauna of 
Funafuti lx‘ars some striking analogies with the jaesent colle(’tion, 
chiefly on account of the similarity of conditions in tlu* habitats 
of the two faunas. 

An esjiecially noteworthy feat.ure with regard to the gatherings 
now described is the frejpient occunence of the rare and 
o(;casional form Pavooina^ chiefly on the lagoon side. 

With resjiect to the souix*e of these samples, Dr. Andrews 
informs me that those from tlie outer reef came fimn a s[)ot at 
some distance from the tran.sver.se channels which (*ommunicate 
'with the lagoon. [I'he lagcKm material came from the inner 
margin of the reef, and it would most likely be commingled to 
some extent with organi.sms washed in through the sea-channels ; 
Imt the geneial facies of this seiios, however, points to their 
having lived in .sheltered water. 

The species of Foraminif(*ra are numerous for su(*h a small 
gathering, amounting in all to 7fi. Some short notes ar(‘ added 
regarding tho.se which are of e.special interest, either on account 
of their iitrity elsewhere or their exceptional tlevelopment. None 
of the forms aj)pear to be actually new’, but there are many 
peculiar m(Mlific.fitions in form. 

The O.stracoda number 28 .sf»ecies, and include two new forms. 
They are nearly all well-known littoral .species, and are fairly 
e(jually distributed both inside and outside the lagoon. 

JVotfs on the Osiracoda from Cocos Island. 

The genus Bairdia is repr(‘.'^ented by 8 species, one or two of 
^ Cominunic.'ittd ])y C. DAVita SuKiUiORN. 
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wln’cli have occurred in ahyssfil deposits, such as Z?. milne-edwardsii 
and /A crosakeiana. Tliey are all, howevei*, of far nioi*e frec]uent 
occiiiTeiice in shallow- water dredgings. A few' of the species 
have a wide geogi*aphical range, as B. rnilne-edirardsli, Ji. acant}ii- 
gera^ and Ji. crosakeiana^ w hich are also northern species. Of the 
10 species of ('t/tkerc two are known from northern arenas, namely, 
C. prava, and i\ stimpsoni. Another species, C. diett/on, is more 
oft(‘n found in d(H*}) watt*!*, l)eing recorded from fifteen out of 
tw'enty-fi\e of the ‘Challenger' dredgings at depths of 1000 
fathoms and more. The remainder are well known from shallovv- 
w’atei* diedgings. The g<‘nus lAtxoconeha is if*presented hy four 
S}>ecies, three of which have a fairly wide range, namely, A. alata, 
1 j. honohdlejisls, and />. anomala. There are three species of the 
genus A^esioleheris. two of which have a wide iang(‘; one of them, 
A^ dejo'cssa, is also c<mmion in di(*dgings oil’ the Jlritish coast, 
from the North Atlantic, and also as a post-Tertiary fossil from 
Scotlaml, lr(*land. Norvsay, and Chnada. The oidy sj)ecies of 
Cjfth era fitter on iocorded hcie, namely (\ longicaadattun^ was origi- 
nally <lescnl)ed hy Dr. (J. S. Ihady from material dredged in the 
Fiji group. 

Description of Xeir Species of Oslracoda. 

(The specimens wt-n* not pr<*ser\ed sufficiently W(dl to (‘iiahle 
th(‘ organisms to lx* e.vaniined.) 

Dytiiekideis ANDREW si, sp. iiov. (Text-fig. 27.) 

Dara| ace suh()\al, elongatt*, somewhat arcuate and com})res.sed. 
Dorsjil margin, in side ^ iew', lather iri(gularly curvtxl ; ventral 
iiiaigin conc.iM' ;nid sinuous. Anterior (‘Xtremily produced; 


Text -fig. 27. 



Cuiht ridris andrewsi. 

< 1 , rij^ht ^alvt■, lutcnil \it*w ; A, cdjre view ; c, eiul view. X 12 linear. 

po.stt*rior ev(*iily and hroadly roumled. Kdgi* view compr(*ssed 
o\a,te. End Mew subcircular. Surface of the carapac(* co\eivd 
with fine pittings ; and the muscle- .spots in the median ana 
disjKised in ros('tte-fonn. Lt‘ngth -57 inm. 

(Jocos Islaml, lagoon ; vtay i-are. 

This .sjiecies ilillers fj*oin C\ hvi^ata (1. 8. Brady in form and 
also in the surface-markings on the cai-ajiace itself; but, it is 
e^idt*ntly allied in some resjM»cts. 
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Cytherella VESICULOSA, sp. nov, (Text'fig. 28.) 

Carapace subrectangular, elongate, seen from the side. Surface 
of caraj)ace highest near tlie dorsal niai'gin, sloping towards the 
ventral, with a depressed area in the middle of the valve iu*ar the 
ventral margin, in the lowest part of which there is a circulai* pit. 


Text- fig. 28. 



Cptherella vesiculosa. 

a, \nlve, lateral view; edjje view; c, end view. X 42 linear. 

Anterior part of oarapacie gently sloping tc)wards the margin ; 
posterior iKirder steep. Edge view cuneate. End view oval. 
Surface of valves ornamented with numerous deeply-set pittings 
or cavities. Length *76 mm. 

Cocos Island, lagoon ; rare. 

The nearest form to this harulsomc species s(‘ems to lie f\ ((cnii- 
lalis G. S. Brady; but it differs in having only a part of the 
carajjace covered with pittings, which are not, however, (*xactly 
comparable with those in our form, and the carajiace itself is 
also shorter and stouter. The vent<‘ro-inedian pit is also w'anti ng 
in C. semilalis. 


bui'oon. 


r. I 

r. 

V r. 
c. 

V.C. I 

r. I 


v.r. 

v.r. 

v.r. 

v.r. 

r. 


f., frequent ; o,, cuninion; v.i*,, veiy couiinon ; r., rjiiv; v.r., vm r.uv. 


Ostracoda from Cocos Island, 


3. 

4. 
6 . 
«. 

7. 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 
16. 
J6. 


Hat 


Ctfth 


Specit*8. 

''<lia tenera (i. S, llrad}*^ 
cetttricosa U, S. B. 

? acanthujera (1. S. B. 
viihie-edwardsii (i.S. B. 
attemiata (5. S. B. 
amif^daloides (i. S. B. 
crosskeiana G.S. B. 
wood uyardiatui (1. S. B. 
ere seintiUnhUa G.S. B. ... 
canceUata G. S. B. . 
suhrufa G. S. B. . . 
crista fella Q. S. B. 
rastromarffinata G, S. B, 
obtmalata G. 8. B. . . 
ioj^ville-thomsoni G. S. B, 
stimpsoni G. S. B. 


Seaward fare. 

r. 

r. 


f. 

f. 

v.r. 

v.r. 

r. 
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Ostracoda from Cocoa Island (continued). 



Species. 

St*awanl face. 

Lagoon 

17. 

Cl/there j}ravn Hiiird 

v.r. 

v.r. 

18. 

„ (». S. Ij . j 

f. 

c. 

19. 

Jjoj'oconcJia alata G.H.li 

f. 

f. 

20. 

„ annmala G. S. B 

v.r. 


21. 

„ hotwluftensis G. S. B. 

v.r. 


22. 

j ,, avellana G.S. B. 

v.r. 


23. 

j A^esioleheris depresm G. O. Sars ... 

: c. 


1 24. 

„ niWrtG.S. B. . 1 

1 v.r. 


1 2ft. 

„ marflarifea G. S. B. | 

. 

\.r. 

20. 

1 C^theropteron long^caudatvm ii.S.W, ' 

v.r. 

v.r. 

1 27. i 

i i\ifthertditts andretvsi, sp. nov i 


v.r. 

28. 1 

j CpthercUa vesicuiosa, sp. iio\ . . 


r. 


Xotes on the Foramhnfera from Cocos Island, 

Miliolina pahkeri II. B. Bmdy. 

Tlie exann)lcs from tlie present locality arc quite tyj)ical. In 
its more irregular modifications J/. parkeri s(‘cms to pass int.o 
M. undosa (Kaircr). The nearest locality whence JA parkeri ^^as 
ohtiiiined jaeviovisly is ofi* Jalfa (Rohirtson). It is common 
outside tlie atoll, and occurs more sparingly in the la^(x>n. At 
Funafuti it was found close to the inner margin of the higooii. 

Miliolina lixn.eana (d’Orhigny). 

Among tlie striate forms of Miliolma occuning at Cocos Island 
the above sj)ecies is woi thy of remark. It is very common on the 
lagoon sid(*, and the specimens are of large size and very typical. 
On the outer leef it is extremely rare. It do(*s not st‘em to have' 
heen recorded from any dredgings previously obtained fi*om th.e 
Indian Ocean, hut is common in many coial sands of the Pacilic 
Ocean and tlie West Indies. 

Miliolina funafutiensis Chapman. 

This species, hi ch was lately descrilanl from th(‘ lagoon of 
Funafuti (Fillice Islands, Pacific), occurs Iktc in the ilredgings 
fi'om the outer si<le of the reef. 

IIaddonia minor Chapman. 

This is anotlu'r spindes, occurring not unfreiiuently, ^^hich was 
first described from Funafuti. 

Pavonixa flabelliformis d'Orbigny. 

This handsome .species was for a long time after its original 
description by d’Orbigny almost unknown to rhizoj^K)dists, but it 
lias of late years been recorded from several localities in the 
Pacific and Indian Oceans. It is noted from this particular area 
for the first time, ami it is worthy of remark that it is found in 
greater abundance in the lagoon. 
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Gaudryina bacoata Schwager. 

Some very fine specimens of this peculiar and redundant form 
occur in the lagoon at Cocos Island. It was not met with at all 
on tlie seaward face. Tlie previous occiin'ences were noted mainly 
from deep water ; and in this connection it may be remarked that 
it is not uncommon to fiinl certain forma of Foraminifem in- 
habiting lagoons as well as deep w’ater, but not in intermediate 
conditions of depth. 

Spirillina tuberculo-limbata Chapman. 

This is a form lately found at Funafuti, which is of peculiar 
intei-est on account of its chai-acters partaking of tw^o of Jhady’s 
species, namely, S, tahercidata and iS. I'unhata. It was fouTul 
somewhat s])aiingly at Cocos Island V)oth inside and outisiile the 
lagoon. 

G\psixa INH.EREXS Scliultze sp. 

The specimens of the above form from C(X‘os Island are 
remarkable for their deep rose-colour, derived presumably from 
the sarcode f)f the animal. This colour w^as a distinctive feature 
of 8chultze’s original specimens. The fju*t of the test being so 
strongly tinted points to their fresh condition when collected, for 
they seem to Jose it veiy easily, judging from the nirity of its 
occurrence. G, inhmre'iis here pi*efers the (piieter water of the 
lagoon, but it is also found outside. 

PoLYTREMA MixiACEUM (Pallas), var. ALBA Carter. 

A noteworthy feature of these gatlicriiigs was the extraordinary 
al)undance of the wdiite variety of tlie well-known PohfVr^.ma 
miniaceam. It seems restricted in its occuiTence to the lag(K>ii 
deposits. 

Foraminifpra from Gocoft Inland, 



Species. 

Seaward face. 

La^^oon. 

1. 

Ntihevnlaria hradyi Millott .. 


v.r. 

2. 

liiloculina (thlonffu d'Orl). 

v.r. 


3. 

„ elon<fala d'Orb. 


v.r. 

4. 

„ (U'prema . 

v.r. 


6. 

Sjfiroloeultaa nilula d’(>rh. 

\ .r. 

\ .r. 

6. 

„ grata Teu|. 

v.c. 

c. 

7. 

„ imprettm "IVrq. 

v.r. 

! 

8. 

MiliolUva circularis (Horn) 

v.r. 


9. 

„ „ var. suhhneata 




Hnidy ... . 


v.r. 

10. 

„ anhrotmula (Moiitai^u) . . 


r. 

11. 

„ lahioaa (d’Orb.) 

v.r. 


12. 

„ tricarinata (d’Orl).), var. ter- 




quemia^m Hrady 

ts. 


13. 

„ cuvicriana (d’Orb.) 


‘ f." 

14. 

„ iusignis Brady 

v.r. 


13. 

„ houeana {diOrh.) 

v.r. 

' f.’ 

16. 

„ f annfuticnsis ('liapman 

i v.r. 


17. 

„ UniVffana (d’Orb.) 

v.r. 

\.o. 


f., frequent; <*., common ; v.c., very common; r., rare; v.r., \cry nm*. 
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Formniulf era f rom Cocos Tsldiul (continued). 


Species. Seaward face. La^^ooii. 


IS. 

Miliolnia fenissori (d’Orb ) 

v.e. 

r. 

lU. 

„ hicorHtfi (W. <fc J.) 

c. 

V r. 

20. 

„ pavkvri lirady 

e. 

f. 

21. 

„ undom (Kiirrer) 

c. 


22. 

„ Heminulum (Limit’*) 

f. 

f. 

23. 

„ palj/i/iina (d’Orb ) 


e. 

21. 

,, (fracihx (d’Oib.) 

r. 


26. 

„ ohfont/it (Mt)nta<?u) 

\ .r. 


2(5. , 

„ tnninvct'seslriafa l»nidv 

v.r. 


27. 

JHaninpirtna c.vtffnn Bratly 

v.r. 


2H. ' 

Vertehrahnn stnafa d’Orb. 

t. 

r. 

2U. 

Jlanevinn compnssti d’Orb. 


\.r. 

30. . 

Venvraphs jteHums (Foisk&l) 

v.e. 

\ .e. 

31. 

„ arifdhnis (Ilatstli) 


v.r. 

32. 

„ {}Jon(f?//sidiuin) vifhndrttvcns 

(Lam ) 

f. 


33. 

,, (Jf ) stdlasi Cluipmau 

f. 


31. 

firbitoltii'S (Lam.) 

A C. 

V e. 

36. 

„ duplt'x Carjieiitei 


V.l. 

30. 

Ali'ealhut undo d’Orb. 


r. 

37. 

Hadditum winor ('bapman 

t. 


38. 

Ti\rtt(h(ri(i <‘nni<‘(i d’Orb. 

\.l . 


30. 

,, t/miaca d'Oib. 

e. 

f 

lo. 

,, siphontfeva lirady 

r. 

t. 

11. 

„ iitoKintt d'Oib. 


t. 

12. 

Pavotnna Jidhi fh/onmn cl’Orb. 

v.r. 

t 

L3. 

(•raudruoia hdvoifit Se)iwa^<*i 


^ .e. 

U 

Y( rncmhna spinulosa Ueuss 

V c. 

f. 

16 

Vapum! nut Itpnnieu d'Oib 


\ .1. 

10 

Sdi/ranid htfrans linitU 

\ r 


17 

„ ntidt (tints Parker & JoiU"' 


1 . 

1.8. 

(rlohitp^ntut httllindts^ Mir. tnhdm K^s. 

\ .(• 

t*. 

10. ' 

,, /it he nut d’Orb 


\ .1*. 

1 60. 1 

,, ff'i/in/<tt( r<i/is Pr.id;v 

V r 


61. i 

, I tl’Oib. 


\ .1. 

62. 

Spn'if/intt nuft/titths Ilrad;v 

i 


63. 

,, tuherenJe-hnihittit Chapman 

1 . 

r. 

61. 

„ Innhaftt Brady 


v.l. 

' 65 

„ deearata Biady 


\ .1. 

1 6(i. 

([t/mhtt/opord poet/i («l Orb.) 

x.c. 

v.e. 


„ hthellrt'furnns Biady 

\ .r. 

\ .e. 

58. ' 

,, (Teehimp/ut/tts) hullotdts 

(d’Orb ) 

e. 

\.e. 

50. 

Discorhtiut plobularis (d’Orb.) 

r. 

\.e. 

i ; 

,, jiof t/sf out e/f aides P. & J. 


v.e. 

; 01. , 

r/auorbnhna iarvata P. &. ,1. 


(*. 

1 02. i 

,, neermlis Brady 


\ .e. 

03. 1 

Carpenteritt bahtnifurnns (iray 

\ .1. 


(U. 

Pulvmn/hui ntenardt (d’Orb) 

r. 

v.r. 


„ repftndtt (F. & M.) 

f. 


00. 

,, Jaierttlis Terq. 

e. 

i. 

(57, 

’Ratal ia beecarii (L.) 

v.e. 

f. 

08. 

Gppsina plahuhts (Htaiss) 

v.r. 

v.r. 

00. 

„ inluerens (Schult/.e) 

f. 

c. 

70. 

Palpfrema mtniaatum (Pallas) 

v.r. 

v.e. 

71. 

» » var. alba Carter 


\.e. 

72. 

Palpstamfdla crispa (L.) 

c. 


73. ! 

„ marella (F. & M.) 

t 

\ .r. 

71. 

„ siibnadasit Munster 


v.r. 

76. 

Amjyhistepina lessani d’Orb. .. 

v.e. 

* v.e. 

70. 

Heterostegina depressa d’Orb. 

r. 

' v.e. 

Proc. Zool. Hoc .- 1902, Yol. 1. Ko. 
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5. Contributions to the Ichthyology of the Oonp^o. — 1. On 
soiiKi new Fislies from the French Congo, By G. A. 
Boulenger, F.R.S. 

[Received March 1, 1902.] 

(Plates XX1I.-XXIV.>) 

Tlio liritish Museniii lias I’eoently receiverl from its excellent 
coiTesj)on(lont Mr. G. L. Batt\s a single fish obtained hy him in 
the Ja. River, flowing into the Sanga, an affluent of the right 
bank of the Congo, and this fish proves to belong to an un- 
doscribed s])ecies which re([uires the estaidishment of a new genus 
of Hilurida*. 

At the same time the Directoi* of the Royal Brussels Museum 
has entrusted me, at the rcnpiest of my friend M. L. Dollo, with 
the study of the Congo Fishes piesei-ved in that esfaiblishment. 
Among these T have fouml a small series of specimens coming 
from the Lukula River (sometimes sjHdt Likuala), another affluent 
of the right bank of the Congo, j>ai-allel to the Sanga. This series 
contains examples of five spades : -Marx use nius sphecodes Sa-uvage, 
AJostes kmgsley(v, Olinther, AuchmoyUt^ti'is halJayi Sauvagc* (all 
three previously known fi'om the Ogowe only, and therefore new 
to the Congo system), and two new forms wdiich are now d(\scribed 
under the names of Laheo hikuhr. and Chihchromis dupoiiii, 

Allabenoiielys, g. n. 

Intermediate between Clarias and ClarialMms. Agi*eeing with 
the former in the free border to the eye, wdth the latter in th<^ 
sides of the head being unprotected by Inme. 

Allabenchelys lonoioauda, sp. n. (Plate XXII. figs. 1, la.) 

Depth of l)ody 12 times in total length, length of head 6 times. 
Head 1^- as long as broad, smooth al)Ove, the lx)ny cas(]m‘, in the 
middle, only one third the whlth of the head ; jx)storbital shi(dd 
narrow ; supraoccipital pi-ocoss acutely pointed ; a small frontixl 
fontanelle ; v.ye very small, its <liameter 4 times in length of 
snout and 6 times in interoihital width ; latter not cpiite half 
length of head ; band of pramiaxillary teeth 5 times as long as 
broad ; vomeilne teeth conical, in a crescenthi hand, which, in the 
middle, is nearly as broad as the pra>maxillary band. Na.sal 
barbel nearly half as long as head ; maxilhay barbel as long as 
head, reaching middle of pectoral spine ; outer mandibular barbel 
I length of head, inner Gill-rakers moderately long, 12 on 
anterior arch. Clavicles hidden under the skin. Dorsal fin with 
80 rays, anal with 60, both narrowly separated from the caudal ; 
the distance between the origin of the dorsal and the occipital 

1 For explanation of the Platen, see p. 237. 
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process f the length of the head. Pectoml half the length of the 
head ; spine smooth, ^ the length of the fin. Ventrals small, 
twice as distant from the root of the cau<lal as from the end of 
the snout. Caudal | the length of the head. Dark olive-brown 
above, whitish l^eneath ; vertical fins dark, anal edged with white 
(red ?). 

Total length 210 milliin. 

A single specimen was obtained by Mr. G. L. Bates in the 
Ja River, French Congo, 250 miles from the cx)ast. 

The nearest ally of this new fish is Clariallahes umlas Blgr., 
from tlie Lower Congo, which <liffers, apart from the generic 
(*har*acter of the absence of a free Inmler to the eye, in the longer 
liead, the more numerous rays to the dorsal and anal fins, which 
unite with the base of the cjiudal, and the presence of seirations 
on lK)th sides of tlie {>ectoml spine. Olariallabes m-elas has never 
l)eeu figured ; the upper surface of the head and of the anterior 
part of tlie l)ody is represented on PI. XXII. fig. 2, for comparison 
witli AUuhenchelys longicmtda, 

Labeo LUKULA2, sp. 11 . (Plate XXllI.) 

Body (‘ompresseil, its depth nearly 4 times in total length ; 
length of head 4^ times in tota,l length. Head once and a half 
as long as broad ; snout obtusely {xiinted, strongly projecting 
beyond the mouth, covered with large nuptial tubercles ; eye 
supero-lateral, in the second half of the head, its diameter 6 
times in length of head, 2| in width of interorbital region, which 
is flat ; width of mouth, with folded lips, half length of head ; 
rostral flap and anterior border of lip not denticulated ; posterior 
border of lip denticulated ; inner surface of lip with numerous 
feeble, tiiinsverse plicte ; a minute Imrbel, ^ the diameter of the 
eye, hidden in the folds at the sides of the mouth. Dorsal III 10, 
with notched upper lx)rder ; the longest ray equals the length of 
the head and twice that of the last ; fin a little nearer the root of 
the caudal than the end of the snout. Anal II 5 ; longest ray 
I length of head,. Pectoml falcate, as long as head, not reaching 
base of ventral. Ventral reaching vent, its first ray falling under 
the seventh (fourth branched) ray of the dorsal. Caudal deeply 
forked, with pointed lobes. Caudal peduncle once and a half as 
long as deep. Scales 35 ; 4 series of scales between the lateral 

line and the root of the ventral ; 1 2 scales round the caudal 
peduncle. IWk olive, lielly whitish. 

Total length 250 millim. 

A single sj)ecimen from the Lukula River, preserved in the 
Royal Natural Ilistoiy Museum, Brussels. This species is to be 
placed near L. tfiacrostomus, L. greenii^ and Z. from all three 

of which it is easily distinguished by the number of scales round 
the caudal j^duncle — 12 instead of 16 or 18 ; in this character 
agreeing with Z. parvus, which differs in the shorter, less 
prominent snout, the shorter cauilal peduncle, and one series of 

16^ 
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scales less both above and below tlie latei’al line. Tine numbers of 
scales arc as follows in the six Congo species with notched dorsal 
fin with 10 or 11 branched rays, supero lateral eyes, and a single 
barbel on each side 

L. fahijW Blgr. — Sq. **10 Jrio» between Jj. 1. and V., 20 round 
ca lid. pod. 

L. tna()r(Pstonuis Blgi'. — Bip 38 39 4 between L. 1. anil V., 

1() 18 round caud. ped. 

/j. (jreenli Blgr. Sq. 37 38 J, 4 lietweeii \j. 1. and V., 1() round 
caud. ped. ^ 

L. msiis Blgr.— Sij. 38 39^, 4 between L. 1. and V"., 16 round 
caud. jH*d. 

L. Inkithn Blgi’.— 8q. 3;“) 4 between L. 1. and Y., 12 lound 

e-iiud. ped. 

Z. Blgr. — Sq. 33 35^,., 3 In'tween L. 1. and Y., 12 

round caud. ped. 

(JllILOClIROMlS, g. n. 

Body moderately elongate: scales cycloid. Jaws with May 
broad bands of bristle-like inovabli* te(‘th w ith elnb-sha|K*d inbent 
crow'iis ; rami of lower jaw approximated, s[)atulate in fiont, 
eonneeted with tlie upper jaw’ by a broad, thin lip; ma.xillary 
concealed under the praMirbital. Dorsal with 17 sjdnes, anal 
with 3. 

This remarkabk* niwv genus approaclies I^eirocftromia Blgr., but 
dillers from it in the narrower lower jaw’ and in the teeth being 
simply club sliaped, instead of hi- or tiicns]ad. J havi‘ much 
pl(*asure in naming the species in honour ol the (‘ininent Dii*eelor 
of thc‘ Brussels Museum, one* of the pioneers in the gt‘ological 
e\ploj*ation of the Congo Basin. 

CiiiLociiROMis DrroxTi, sp. n. (Plate XX J V.) 

Depth c)f body 2^ times in tot^d length, Icuigth of head 3] times. 
Snout rounded, with arched profile, a little longer than the 
diameter of the eyi‘, which is contained 3J times in the* length of 
the head and IJ in the interorbital width ; mouth extending to 
])elow^ tht‘ nostril; teeth ^ery numeious, with reddisli-brow'n 
crowns, those of the* iqqnT jaw’ in H or 9 trans\erse series, thexse of 
the lower jaw' forming tw^o s}H)on-sha|KMl groiqis ; the inner teeth 
smaller than the outei’ ; 3 or 4 series of scal(*s on the cheek ; 
large scales on the opercle. (Jill rakers short and slendiu*, 15 on 
low(*r part of anterior arch. Dorsal XVII- 10 ; last s])ine longest, 

length of head ; middle soft rays longer than the head. Jk'c- 
toral acutely pointed, as long as tlie head. Yenti-al not reaching 
the vent. Anal IIJ H; third spine longest, a little shorter than 
longest dorsal ; middle soft rays J length of head. Caiidal fin 
feebly emarginate. Caudal pedum-le as long as <le(‘p. Scales 
33 ; lat. 1. Uniform olive-browm above, yellowish beneath ; 

fins gi-eyish. 
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Totiil leiigtli 220 niilliiii. 

A single' speciiueii from tlio Lukulii River, preserverl in the 
Royal Njitnral History Musenm, Brussels. 

r avail ...yself of this opiMuiunity to pro|K>se the name of 
PphnaiovImmiH pohjodott, for tlu* fish from Monst'iiihe which 1 
have* r<*ce‘ntlv <le*scrihe<l (Ann. Mus. Congo, Zool. ii. j). 53) as 
I\ ((f'hiatns, ha\'ing ovei‘l(K>ktHl the* fact that the* same naine* hael 
])e‘en preniously he'stoweel on a s}H.*cies fremi Nigeria. 


EXPLANATION OF THE PLATES. 

Plate XXII. 

Fip. 1 . AUtthenchcfi/s hmfficaudtty ] nat. rvao. 

Iff, „ ' „ I’pper Kurlace of head, 5 imt. size. 

2. CJtU'utHahes nivhis, ji. 23o, 3 iiat. size*. 

Plate XXIII. 

Jjfthio lakalfPy p. 23.), with \iew ot open month, 5 met. M/.e. 
Plate XXIV. 

('Ifthichnnfms thtfKinfi, p. 23e», with View ul open mouth, I nat. size 


A]»ril 15, 1002. 

IVof. (i. B. HoNVEs, LL.I)., F.R.H., Vier-ihvsident. 
in the* ('hair. 

The Sccre'tary re'ael the following re*jiort on the aelelitions maeh* 
to the )Societv’s ]Me*nageTie* in March 1002: 

'Phe re‘gistt*re*{l aelelitions to the S(K*ie‘t.y s Menagerie (hiring the* 
month of Maredi were 14(> in munlx*r. ()f tht\st* 38 uvre ac(|uire*el 
hy pri‘se*nt-ation, 18 by purchase, 3 were* boni in the (lai’ehms, and 
87 were rex*e*i\e'd on dt'posit. The total numbe*r of de*iKTitures 
during the stime periexl, by dexith and removals, wius 143. 

Amongst tlm fulditions attention may be specially dinx'Uxl 
to : 

1. A Monkey of the genus (Wcopitheem, pi'oeured by Major 
Didme-Radclitre in the Hituka MountaiiLs, about a hiindri'd mile,s 
east of the Upper Nile in NoiHiern T^gjinda, and ]>resenU‘d to tbe 
S(K*i(‘ty on Ma,reh 1st. This Monkey aj>jH*ai*s to ludoiig to a ih*w 
sixH*it*s allied to iWcopiihecm but easily ilistinguisb- 

able by tbe white txir-tnfts and giey hick, I proj^ose to name 
it ])elme-RiMh*liffe’s Monkey {(Wcopithecus otoUvms), It may 
.shoHly Ih^ described as follows - 

Cercopitheitjs otoleikuts. (Plate XXV.) 

Above fuliginous, back more or less grizzh*d with pale fulvous, 
head al)Ove bWk ; frontal line white, with hairs rat I lei’ elongated ; 
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ears blackish^ with a conspicuous pitch of white hairs in the lower 
part of the conch ; sides of bice gi*izzled like the back, but more 
gi’eenish ; nose blackish, chin whitish ; liml)8 and tail black ; belly 
and underpaits pale whitish grey: whole length of body about 
13 in. ; tail 17 in. 

Hah, Forests of Latuka Mountains, Northern tJgtinda. 

Ohs, Closely allied to C, leucampyx of West Afriwi, but distin- 
guished by its white ear-pitches, blackei* head, greyer l>ack, and 
much piler colour benoiith. 

[P.8, Jidy 15 <.--Herr Oscjir Neumann, who has examined this 
Monkey, is of opinion that it is nearly allied to, if not ideid.ical 
with, Cercojntheciis stulihaanni of Matschie (8itzsb. Oes. natuif. 
Fr. Berlin, 1893, p. 225). This is j.>ossibly the case, but the 
description does not quite agree with our specimen.] 

2. A Panda {^jElurus fulgetis)^ from Northern India, obtained 
by purchase on Maj*ch 4th. This scarce animal, which is tin* 
thinl specimen received by the Society, was in a weak state on 
arrival and unfortunately did not live long. 

3. Another collection of ten Indian Birds, presented by Mr. E. 
W. Harper, F.Z.S., Jill belonging to species new to the Collection. 
Amongst them the Btork-billed Kingfisher {Pelurgopsis gurial) 
and th(* Mounttiin-Thnish {Oreocmcl'a dauma) ai*o ptHicularly 
interesting. 


Prof. Bell, F.Z.8., exhiluttd two arms of an injured Btiufish of 
the genus Laidia, from the west coast of Ji'cland, which had 
undergone repair at their free ends. Thesi; legeneinted pots 
were unlike the rest of the arm, and had a striking though not 
exact resemblance to the free ends of the anus of an AsiropscUn, 


Dr. Forsyth Major, F.Z.S., exhibited some solwted s{>e(ninens 
from a collection of fossil })ones recently retreived by the Natintil 
History Museum from Cyprus, where they had l)een di8(iovei*ed in 
caves by Miss Dorothy M. A. Bate, who stiirtwl hist ytmr for that 
island with the express purpose of disc^overing and exploiing 
ossiferous cavenis. 

The remains proved to be those of a pigmy Hippopotamus, 
about half the size of a middle-sized Uijypopotam^ts amphihius^ 
and could not l)e distinguished from Cuvier’s Petit Hijypopotame 
fossile'' {H. minutus Blainv.), which was smaller than the so 
called ‘‘ //. minutus ” of Malta and otherwise diflerent. Cuviei‘’s 
description had been based on scanty remains in the Paris Museum 
and from private collections in Bordeaux and Bnissels, all of them 
without any record of their origin, but which Iwid ultimately (Oss. 
Foss. 4th ed. ii. p. 490, 1834) b^n supposed to come fit)in a place, 
never identified before nor after, l)etween Dax and Tartas in the 
South of Fiance. Dr. F(>i*s 3 d;h Major now suggested that the 
fossils described by Cuvier were, in reality, from CJyprus also. 
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The fossils exhibited showed affinities, on the one hand, with 
the pigmy Hippopotamus of Western Africa!., Chceropais liberie 
ensis ; on the other, with some remains from the Lower Pliocene 
of Oiisino (Italy). They were considered by the exhibitor as a 
further illustmtion of the assumption that many of the Pleistocene 
Mammals of the Meditermnean islands were the little modified 
survivors of Tertiaiy forms from the adjoining continents, from 
which the islands had l>eeii severed during that period. 


The following papers were read : — 


1. On the Windpipe and the Heart of the Oondor. By 
Frank K. Beddard, M.A., F.R.S., Vicii-Secrebary and 
Pros(*ctor of the Society. 

[Received March 12, 1902.] 

(Text-figures 29-32.) 

Tlie generalities in the structure of the windpipe of the Condor 
are pretty well known, and hav^e been so for long, though the 
information as given is not always exact. There has not l)een, 
however, so far as J am aware, a detailed comparison of that organ 
in the two sexes. As sexual differences in the windpipi» ai'e to 
be fouml at least in Sarcorha7nphus grt/phuSy I have thought it 
worth while to diaw up an account of the matter. In the female 
Sarcorhaiiiphiis graphics the tw'o bi*onchi end, as 1 described Jind 
figured tluuu some yeais since \ in a membranous trsu't of .some 
length ; the cartilaginous rings of the bromdii in fact cejise to 
exist some way befoi*e the bronchi plunge into the lung-substance. 
This membianous tract of e^ich bronchus is enveloped and com- 
pletely covered by a layer of muscle, which is prolonged into 
several strands of muscle tying the bronchus dovsui to tlie mem- 
branous surfju‘o of the lung. The figure of the windpipe in the 
female Clondoi- illustmting my jiccount of it was drawn from the 
recently tlead specimen, and is, 1 ladieve, quite accuiiitt', 1 have 
examined also the windpi{>e of a female example of the second 
K|>ecies of the genus SarcorhamphiiSj viz. S, ivquator kills y which 1 
had ])resei ved at the time of the deiith of this sj>ecimen. The 
end of ejudi bionchusis, in precisely the siune way as in S. grgphitSy 
covered with a sheet of mu.scle. 1 do not give here a. dcbiiled 
account of the arrangemiuit of the musculai- tags proc;eeding fi*oui 
this sheath of muscle and tying down the bronchus to the hing- 
suiface, since they appear to be, as far jis I cm\ jmlge, itlentica.1 
with the arrangements to be seen in >Sarcorfuimphtis gn/phics. 

1 have cpiite lately had the oppoiiiiinity, through the death of 
one of these birds, of examining the windpi].>e in the male Saroo- 

* “ Notes oil the Aiiatomj of the Condor/' P. Z. 8. 1890, p. 142. 
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rhamphm grijphm, I exliibii drawings of the windpipe (text- 
figs. 21)^ /iO), whicli are (|uite actMirat«‘, and illustraU' the various 
features to which 1 desire to direct attention. It will l)t» seen 


Text-fig. 20. 



Lowei ot windpijM' ot male Harcorhamphm yvpphuSf front view. 

M, extrinsic nmsclos ; T, muscular ta^ at end <»f bnmchus. 

that Ciich lnwiichus eiiilK in the male hiid, as it dews in tlie 
female, in an entirely nienihiniK.us seetion of coiisideinhle length 
in })ro]iortion tti the entire hi-ouehus. The prejKH tiensare riglitly 
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shown in the drawings to wliich I ha.vt» called attention. Here, 
howcNci*, the reseinhhince ends. For in the male hird I c*a,n find 
no imc(‘ \isihle to th(‘ nakcMl eye of the nniMadar sheath whicdi 
covers this ]jart of the hronchins in tlu‘ hen hiid. J have care- 
fully l(M)k(‘d for tlie.-^e nm.scles hotJi in the fresh v\ind])i])e and 
aft(‘i* it- had he(*n j)r4‘M*rved in alcohol. Tliere is no douht in my 
mind tl\at t.ln‘ di(tei-enc4‘ imlicated d<M*s i't‘ally exist. More<i\er, 
tlu‘ rath(‘r ahumlant slij»s of niuscdt*, whicli, in the hen hir<l, tie 
down the end (jf t he hronclms to tlie nieinhranoiis surface of the 


Text- fig. dO. 





LdWt’V oiul of windpipr of male SitvcorJunupfnts pn/phus, t)ack \n.*\v. 

M.T, iiu*mliraij.4 t.Miiiianiltjruu^. 

lung, art* only just recogni/-‘d»le in (he cta-k hir<l. I fouml hut 
one tiny sli[) ('C in text-lig. 29) rt»]U'esi*nting this veiy striking 
feature of tin* windpijK' of the female. This nnjuired (*areful 
looking for ; there is nothing to st rike the eye forcihly. 

It appears, therefor**, that in Sarcorltampluoi (jri/plni^ certainly, 
and in Sarcorham pints (t’qmitoriaUs prohahly, then* is a marked 
ditlereuce hetwet*n the sexes in the conform.ation of the syrinx; 
and that, in tlu* secoml phu*e, tin* mor<* complicated oigan is that 
of tile female, and not of the male sex. These birds have no 
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proper voice, but only “ hiss like a I'eptile.” Whether the 
musculature of the lowei* part of the bronchi in the females pro- 
duces any difference in tlu* sounds uttered, I am not aware. 

This is the principal fact in the structure of the windpii^e 
of Sarcorhamphtis to which J have desired to call attention. 
There is, however, another matter to which I did not give any 
attention in my descrijition of the windpipe of the female Condor. 
Prof. Furbringer has remarked that “ Die .... Cathartidie heben 
sich (lurch vol]k<7iTimeiie bnmchiale Binge l>esondoi'8 hervor.” * 1 

ha\'e briefly refen ed to the hict * that in the meml^ers of this 
group there is, at least soirietimes, an imja^rfectly formed tracheo- 
bronchial syrinx- iini)erfect in the fact that there is no gi eat mcxli- 
litration of the rings at the bifurcation, but suggesting a trm^heo- 
bronchial syrinx in the incompleteness of the bronchial rings, 
which are indeed semi rings. In t^arccyrhamjihns gryjihus this 
incom])leten(‘ss of the bronchial nngs is veiy plain, as the drawing 
submitt-ed herewith (text-fig. 30, p. 241) sliows. Moreover, the 
membranous vSpa(;e lying between the approximaUsl ends of the 
bronchial semi rings on the dorsal jispect of the "windpipe is 
prolonged upwards for a considemble distance along the trachea, 
gradually diminishing until the tracheal rings, at first incorn plct.e, 
become fully complete rings pjissing without a bimk right round 
the windpipe. There is even — at least I so interpret it— a slight 
suggestion of a pessidus ; this is in the shape of a small piece of 
cartilage, again divided into two, which lies at the jK)int of 
hifur(*ation of th<‘ trachea into the two bronchi. 

1 have had an ojjpoi tunitv of comparing the wind])i])e of the 
Condor with that (jf tlie American V’^ulturt^, its near ally, (\itfuirte8 
atratU'S, of which seveml specimens have recently died in tlie 
Society's Gardens. Tliese examples wei'e of lx>th sexes, and 1 
have not been able to note any sexual difiei ence such tis eliarac- 
terizes the Condor. In Cathartea^ moreover, the bitriichus, 
although it does end in a short membranous tract, is not invested 
with muscle as in the female Sarccrfuimphua, In fact, the 
appearancf? of the bronchi at their teiinination in the lung is 
rniudi like that of the male Sarayrhaiiiphua. Fuitluuinore, in 
each cruse that 1 examined, thr(*t* musc’Ies attached at one enil to 
the ribs were inserted on to the surface of the lung in the vicinity 
of the entrance of e«ach bronchu.s. It seems to be reasonable to 
compare these muscles, whi(th are of course the usual lung-muscles 
(‘Mliaphragrn " of some authors), to those found in most birds 
arising from tluj jilrsand implanted u}K)n the memlaane covering 
the lungs. But in addition this comjMuIson, it seems also 
possible to compare them esixicially witli the ‘Mjigs”of mtiscle 
already descril)od in tlu^ (Amdor as connected with-- or, indeed 
arising from — the sheet of muscle covering the membranous 
termination of the brorudius. In CatJmrtes^ however, all trace of 
an attachment to the bronchus itscdf was lost. ; the muscles are 

1 Uiit.ersnchun^?en z. Morph, u. Sy«t. d. AniHtfrdam, 1S8H, p. loSfl. 

* The Structure aud ClaeHitication of Hirdh, J.iondon. 1898, p. 482, 
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plainly, as in other birds, inseilied on to the surface of the 
ineinbrane covering tlie lung. Nevei-theless, it appears to me 
that |K)Hsibly tlie conditions obtaining in these two kinds of birds 
may give a clue to the oiigin of a poi*tion of this musculature of 
the lung. 1 have suggested ah*eady, in iny former jMiper upon 
the (Jondor, that the sheet of muscle enwrapping the end of the 
bixuichus may Ikj tlie remnant of an intrinsic syringeal muscle 
altered in function in corresi)ondence with the degeneration of 
the syrinx itself. A second stjige is seen in the male Sarco- 
rhatiiphiiSy wheu'e tlu* muscle is reduced to the one or two tags” 
which tie down the end of the bronchus to the lung-surface. 
Tlu* final stage is shown in Cathartes, in 'which birds in both 
sexes the tags ” of muscle are present and well developeil, but 
have, (Mitirely lost all special relation to the end of the bronchus. 
This, however, is at present a suggestion for the origin of those 
muscles, the nature and distribution of which require, and have 
not yet ha<l, detailed attention in many gi'ouj)s of birds. 

The heart of the Condor has been dealt with by Cegenbaur ^ 
and by myself'. We liave l)oth recorded the occun'ence of traces 
of the sepbil flap of the right auriculo- ventricular valve, which is 
for tlu* most part missing in Binls. I therefore examined with 
particidar int.t*rest the heart of the male Sarcorh<im.phiL8 gryphiiSy 
to th<‘ wind])i[»e of which 1 have directed attention above. 
Cegenhaiir found in a. lu‘art examined by himself “a fold .... 
w hich is foniUMl ]»y a thicktuiing of the endcHiunlium ” ; this fold 
was found t,o run backwards -‘from the auttuior origin of the 
muscular val\ e,” It is not altx»gether easy t-o follow’ the description 
given h} ( legenluvur, sinct* it is unacconqmiied with any drawings. 
1 take it, however, Uiat what (legenbaur saw' in the heart studie<l 
by him was a, prolongation of that jMU’t of the valve, arising to 
the left of the gi*eat papillary muscle, tying the valve to the 
free uon-s(q)tal wall of the ventricle : to the left, that is t-o siiy, 
when the i-ight ventricle is opened and looke<l at from in front. 
Now I have alro^uly brought forward reasons for considering that 
this pjii-t of the ^ alvc, wdiich appears (K*ciusionally to he rather 
iiuuiibi’anous in constitution and is always of thinner texture 
than the larger half of tlu* valvt), is the equivalent of the septid 
half of the valve in the Crocotlile’s heai*t A further study of the 
Croccdilo’s lu*art lefl Dr. Chalmers Mitchell and myself to the 
same conclusion. What Prof. lJi»genl)tiur therefore has lieen able 
to place on record is a, still gr(»ater extension of this sej#ta] half 
of the right auriculo- ventricular vmlve. In a vanishing structure 
such fltietuatious are generally met with. 

In the corresponding valve of the Moiiot.n*nit* heart, Prof. 
JLrfinkester found considerable variations in the amount of the 
stiptal half of the valve which was present ; ami 1 do not doubt 
that ctvreful measurements w^ould pi-ove the same thing for the 

* “ Zur vervfleicheudeii Anatomic dcs Herzens,” Jon. Zeiihchv. a. 1866, p. 366. 
l».Z.S. imK p lU. 

•’ “On the Structure of the Heart of the Alligator,*' P. Z. S. 1896, p. 348. 
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j'udinient 4 ii*y septal llnp of other lanls. I'lu^ tnwes of the sej)tal 
flap, otlier than this deiiiiitt* j»ieee of tlial flap noted hy myself in 
tlie (Jondor's heait, (*onsistiMl in “a serit*s of tiny yellowish spots 
and vesieles a. little way from the jjosterior inar^dn of tlie atrio- 
ventricular oritice, wliich foiiiied a line (K*cnpyinjL? a, position 
identical with that nn Inch would he occ\ipu*d hy a- S(»]»tal ])art of 
the A'a-lv(‘ if it were prestail.” M'hese struct ur(‘s, possibly patho- 
logical, stM'ined to nu‘ and still stH‘in,1o he jiossihly a reininisc(‘nc(‘ 
of that half of tlie \al\e. Apart, however, from this ])a,tlu>lo^ical 
and thus more ((uestionahle statt* of aflairs, we have ( le^^aihaur’s 
positive assertions. In the heait, w'hich J have most recently 





Hwirt of Sarcor/inmphuft ffn/phiis oprix-U so .is to dispLi^ tli(‘ int«Ti»)r of tlir 
ri«rlit vctitnrlr 

A, nit nul of jMii)illnr\ umsrli* t>iiui \\\Uv to soj.tal \will ofliourt ; 

|{, oj)iM)siti> cml <»t Ihf hainc ; nulunont of soptnl flap. 

(‘xaniiiUMl there were notnuH-s. fli.it | cmdd discover, of an exten 
sion of the top lialf of the septal llap ; hnt, on the other hand, as 
is show^n in the tlrawing submitted lua-ewith (text-fi/^r. :U), a eon- 
sidorahJe piece of miisenlar tissue (‘xtended from the lower end 
of the invariably jiresmit, yiortion of the \ttlve iit the diiHK^tion rif 
tlie rudimentaiy slip at its other end. A line joining tlie let-t(‘rs 
A and B in tlie drawinjL,^ wonld make a eomplete .se]»tal half to 
this valve. Jt eaniiot, 1 think, he doubted that, this sti neture is 
a ruiliment of the chiefly missing septal half of the valve; and if 
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the two hearts, this one an<l tl»e heart deseriheil hy Prof, (le^en- 
baiir, vver(‘ to he reja'odiieed in a (•oin])osite dmwiiig, we should in 
all jnobalulitv s(‘e a bird’s Ijeari witli a ri^^lit auriculo-ventrieular 
valve as coinplete as i.s that of the <Jro<‘odi](*. It may be noted, 
moreover, that in the (hoeodiles lieaj t (see the tifjnres illustniting 
the j)a|)er by myself and tliat by J)r. iMitehell and myself) th<^ 
])orti()ii of tin* septal half of the \alv<*\\hieh is n(*ar€\st to the half 
of the valv(‘ attaeluMl to the fi et‘ vsall of the right Nentiaele is 
entirely museular, the dhrtais ])ortion of the vahe hdng more to 
the right. Th<‘ eonij arison th(‘r<‘fore becomes so faj- more (‘xaot, 
A still farther redac*tion of this already reibic(*d ri'jireseiitiitive of 
the lower half (d the sej»t:d thq) of tlu* val\(* miglit result in suoli 
small muscular pillars, arising fiom the tentricular sejitum and 
connecting togetlaa- the two walls of the ventricle siicli as (K*cur 
in various hii-d>, ami which I have especially called attention to 
ill the lieart of in my pajier already ipioted. 

In addition to the lieait of the (!on<lor, ] hav(* had recently tin* 
opportunity of (‘\amining lln^ hi‘art of another bird which sliows 


'rext-fig. .*12. 



Ifcnrl «if Sruthvopn noviv-holtan'iitr cut open so as to ths])la> interior of 
riiilil voiitri(l<* 

A, ])a]>illarv muscle; ll. ti'iuhnous •mmiu extemlmy: from the same; t'.Ajilve. 

some persistent traces, a.s I regard certain structures hi be 
desci'iiiiMl imnu*diat,ely, of the missing half of tlu' liglit auriculo- 
ventrieular valvt*. The accompanying sketch (ti»xtdig. \V1) is a 
drawing of the heart of a Chickoo {Svi/tJtn^ps novo‘-hoUandi<r\ 
from which, as in tlH‘ case of the (Condor's heart just ues<*ribed, 
tlie apex has betm rmnoved. The right vmitrich* is cut and 
r(»flect(‘d, and the complete half of the valve show^i w'ithout 
further cutting. From the left half of the v ah e. which is attached 
to the interventricular wall, a wliiti* seam runs dow^i the ventri- 
cular wall in tlH‘ same ilirection as the piivi* of valve' from wdiich 
it originates. I ■ nfortunati'ly. as will he set'u fi'om an ins|H'ction 
of tlie sketch, tlu» removal of the apex of the heart has de'stroyed 
the actual einling of tlu* seam. Jt eouhl not (‘lul, howewr, very 
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far from the end of the complete half of the valve. The seam, as 
I call it, has hardly a mnscnlar or tendinous appearance. It is 
not perceptibly raised above the muscle which forms the wall of 
the heai*t; it is only conspicuous through its decided white 
colour. This de.sciiption, I should observe, applies to the heart 
after preservation in spirit. I received the whole bird from 
Australia in spirit some yeais since. But the seam is so marked, 
that I cannot but think that it would have l)een as obvious in 
the fresh heart as it is in that preserved in spirit. Tlie appear- 
ance of the seam, in fact, suggests a thickening of the lining- 
membrane of the heart, the endocanlium. It just runs on to 
the commencement of the left-hand piece of the musculai- existing 
valve. Now it appears to me to l»e fair to construe this strucdiure 
as a remnant of the otherwise chiefly missing septal flap of the 
atrio-ventncular valve. It may be admitted that its course is 
straighter than such a flap had when fully developed. But with 
rudimentary structures, alterations of one kind or another not 
related to their former functions are not uncommon. 1 do not, in 
fact, think that the length of the seam is against my interpreta- 
tion of its nature. As to the jxwsibility that it is a thickening of 
the endocardium, it seems to me that it is then vei’y compamble 
to the “ fold ” described by Gegenbaiu*, “ which is formed by a 
thickening of the endocardium.” And Gegenbaur adds to the 
description that the fold in question arises ** from the anterior 
origin of the muscular valve on the septum ventrictdorum,” which 
is precisely the origin that the seam described here by myself has. 
Gegenhaur’s fold, however, runs “obliquely backwards and do^Ti- 
wards,” so that its position as a rudiment is more in accord with 
that interpretation. A final point is of some little intoiest. It 
is or has been believed that ontogenetically as well as phylo- 
genetically the muscular or tendinous valves of higher vertebrates 
are fii-st formed as simple thickenings of the endot«,nlium, later 
invaded by muscle which itself later on is converted into tendon 
(as in higher mammals). Tlie return, so to si)eak, of this rudi- 
ment of the septal half of the valve to its very earliest condition 
is worth emphasizing. 

Tlie facts that have just been dealt with raise another inter- 
esting question. At one time the descent of Birds from some 
Dinoeaurian form was widely believed in ; later this view lost 
some ^und, until quite recently Prof. Osborn has recommended 
its serious reconsideration mainly on the grounds of the discovery 
of a fourth toe bent backwards, which has lieen shown to exist in 
the Binosauria. This and some other features have added not a 
little to the bird-like characteristics of that group of Eeptiles. 
On the other hand, there have not lieen wanting those who would 
assign the origin of Birds to a lower type of Reptile. The nature 
of the heart- valves seems to me to throw some light upon the 
question. At first sight, the arrangement of the auriculo- 
ventricular valves in the bird is more suggestive of the same 
valves in the tortoise than in the crocodile, the latter repre- 










1902.] ON THE SPIDERS OP THE GENUS LATRODBCTU8. 247 

senting the type of an highly -organized reptile, and nearer to the 
Dinosaurs than any other living type. As in the genus Tent^tdo^ 
the right aiu iculo- ventricular valve of the Birds is almost always 
a cleaily-<iefin(Hl and semi-lunar musculai* flap, practically guarding 
only one side of the auriculo- ventricular orifice. In Testudo, as in 
the bird, the op}X)Kite side of the ventricle has a i>erfectly smooth 
surface, without even the rudiment of a ridge to coiTesjX)nd to the 
valve which lies on the left side of the auriculo ventricular 
orifice. On the other hand, the left auriculo-ventidcular aperture 
is guarded by a completely, or nearly completely, encii-cling valve 
in both tortoise and bird. Hardly any change is required to 
convert the right auriculo- ventricular valve of the tortoise into 
that of the bird. If no rudiments, such #vs those described in the 
present communication, <»f a septal half to the right auriculo- 
ventricular valve had l)ceu discovered, it might be reasonable to 
dwell u}>on the str iking but retdly superficial likeness which this 
valve in the vast majority of existirrg birds shows to the corre- 
s[)onding valve in the tortoise. But it seems now to l>e clear 
that the simple valve in the bird’s riglit ventricle is not the 
pei‘sistent and simple valve of the tewurise or some lower’ 
r eptilian type ; hut that it has lieen derived from the reduction 
of a more complicate<l valve such as is jrassessed by the Crocodiles, 
and was very iiossihly jxrssessed by the Dinosaurs. The evidence 
is therefore so far* in favour of assigning to the birds an origin 
from some highly-developed reptilian type. 

2. On the Spiders of the Genus Latrodectus^ Walckonaer, 
By Fuedkrick Pickard ( Cambridge, F.Z.S. 

[Received February 25. Id02.] 

(Plates XXVI. k XXVII.') 

OOFTEFTB. 

I. Introduction, d. 2-i7. 

II. LiHt of SjHv’.es and Sub-species rccofruizcd in this {mper, p. 262. 

III. Alphabetical List of Species descrilK*d or ftgiii'od, p. 266. 

IV. Explanation of the Plates, p. 261. 


I. Introduction. 

The genus Lairodectus of Walckeiiaer (Tableau, p. 81, 1805), 
of which the type is L. ^-tredecim-gumtw (llossi), 1790, oom- 
pi-ises those very interesting Hpidei-s wliich, under vai ious local 
names, have l)een notorious in all ages and in all regions of ttie 
World where tliey occur on account of the reputed deadly nature 
of their bite. 

As to the evidence, there can be no doubt whatever that the 
inhabitants of those regions suffer frequently fioin bloodqioisoning 

' For expluwtiou of tlio Flaws, see p. 261. 
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of a very serious nature, and tlint whei ever the variety of Latro- 
dectus occurs wliioli is of Mack coloration with vivid led spots, 
particularly at the apex (or tail-end) of the abdomen, the bl(K)d- 
poisoning is ascribed to the ‘‘sting” of this spider. Of course 
the spider luis no stiny at the tail-end, but people who feel a 
sudden wound ar(» not likely to note \ery carefully which eiul of 
the enemy is responsibb* for the damage. The tail-end being 
brilliant red, howevc'r, kK)ks full of venom, and hence they have 
jumped to the conclusion that the sting lavs there. To such an 
extent lais this belief prevailed that in (Guatemala, Mi*. Harg 
lelates, the natives jissert that tlu* spidei* actually scpiirhs out its 
venom at the victim, and if the fluid even touches the skin, an 
angry ei uption w ill supervene. The fluid wduch is thus ejected 
is not venom, however, but m(*rely li(|ui<l - silk, an adhesive 
treacly fluid which the spider squirts at a captive in order to 
inq)<*de its struggles for liberty. In many sj)ecies of the family, 
Theiidiida*, to w'hkh Lairodectna belongs, the same phenomenon 
C4in l>e observed. 

One may be pardoned for suspecting that the red (*olour has 
giveji rise to the supposition that the “sting” of these spi<lei*s is 
e'xtremely venomous ; and wlmther 1 hey are the true culprihs or 
not, suspicion would naturally fall upon them at once amongst 
the ignoiunt and un(»bservant. 

J have not heard that any venomous temlemdes have ever 
l)een jusciibed to L. yf^mnHrkniSy a large grey species, abund.ant 
in houses, outbuildings, ami ofli(*es, wluue, if membei’S of the 
genus are Jia Idoodthiisty as has been alleged, adults juid chihli’cui 
are sure to have been bitten or “ stung.” I never once heard 
any of tlie native's accuse tliis species of stinging, or utter 
warnings as to the poisonous nature of its bite, though it vvjis 
numerous in the liouses throughoul tlie Jx>wer Amazons, and 
they wer(3 not hehindhaml in making the most of the dangiTs of 
the forest ami the deadly natiire of its inlmhitants. Ihit, then, 
there a-re no red spots on this species. 

Of course it may also he argue<l that only those s|)ecies witli 
red spots are poisonous’, and that the red colour is one of nature’s 
danger signals; considerations whieli bring us no further towards 
a settlement of the (piestion. 

Mr. Crotch, writing in 1805, referring t.o the variety of the 
common European form found hi Ilierio, one of the" Canary 
Islands, says that his entomological entiuisiasm mis checked by 
solemn warnings as to the dangei*H imnirred fiom tlie bite of a 
certain large black letliiferous Latrodectns vtalmignaius var., 
generally causing deatli unless l elieved liy timely and internal 
doses of human excrement. A little later he. remarks that, so 
great w^as the (jontempt iudiured by familiarity, that lie could not 
lie restrained from picking up the deadly monsUn*, which, thougli 
tormented in the w^ay pre.sume<l to he most provoking t>o a spider, 
persisted in lying inert in his hands, nor could it be induced to 
bite by any means. 
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The late Dr. Marx, too, tried many experiments on various 
animals by injecting the contents of the pois<)n-sac of these spiders, 
but without any prejudicial results. 

Numberless instances, however, have been quoted by authors 
of cases in wliich human beings, supposed to have been bitten by 
members of this genus, have nianifeste<l very serious symptoms. 
And this is especially the case in connection with the Katipo^ the 
New Zealand variety. Mr. Urquhart says that his friend 
Mr. Robson stated that a man engaged in erecting a lighthouse 
was bitten on the neck, an<l went quite mad for some time. 
Mr. Wright, in 1809, gave many Cfises : an English boy was 
bitten ^is he sjit amongst the grass inhabited by a Katipo ; in 
another cjise the spidei* crawlerl up a boy^s trousers and gave him 
a most dangerous wound. Carl Lumholtz, in his book ‘ Amongst 
Cannibals,’ says that Latrodectvs JuiaaeUii, the Australian form, is 
very common and very dangemus to man ; a friend of his, bitten 
in the leg, was seized with ^mmlysis for three days. On the 
thiid day he lm.d a cold j)erpsiration, and recovered. 

There are said to be two kinds of Katipo — one black without 
spots, the other black with red spots ; and the latter is regai’ded 
as far the most poisonous. 

Oiu* might (|uote instances of these distressing symptoms from 
all parts of the globe — North America, Chili, Central America, 
Australia., Madaga»scar, New Zealand, and the MediteiTanean ; 
ami I must refer imders to the cases mentioned in the ‘ Bulletin' 
of the U.R. Department of Agricultui-e, for Jan. 1889 and onwards 
(see the list of Literature), for some startling cases of blood- 
poismiing, possibly caused by spider-bites, though there is no 
evidence that the bites were inflicted by Latrodectns. 

But foi’ well-authenticiited arses of men, women, children, and 
animals manifesting the symptoms of bhxwl - poisoning, cases 
wliich have been watched for days by medical men who may be 
presumed to liave been competent obseiwers, we must refer to 
the encyclopredic work of Dr. Puga Borne, published in 1891,-2,-3. 
Her’e we have stated the age, sex, condition and temperament of 
the sufferer's, the time of the year, and the condition of the 
weather at the time the pitient was bitten. Then we have 
minute diagnoses of the symptoms, followed by a cai'eful con- 
sideration of the vai'ious remedies and their effect. 

But both in the works referi*ed to before and in the present 
case, there is always a noteworthy and important omission. No 
mention is made as to what evidence there was that the bite was 
actually inflicted by the sphlers accused. Dr. Puga Borne states 
that a sheep wfia bitten by five of these spiders, but he does not 
say how they were encouraged to bite, how they were held, or 
what part of the sheep was bitten. One cannot l>elieve that so 
many cases could be quoted by a medical man without he had 
actually witnessed the act of biting, but it is an extraordinary 
thing that he should not have thought it worth while to tell us 
how the experiments were carried out and how so venomous a 
Proo. Zool. Soc.— 1902, Vou I. No. XVII. 17 
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creature was held when })eing applied to the patient ! The 
mandibles of Latrodectus are so insignificant that they would, 
for instance, scarcely pierce the thick skin of the fingei*s. 

In the face of so mucli evidence, however, one would not wish 
to suggest that the animals whose symptoms are described were 
not actually bitten by tlie spider in the presence of and under the 
eye of a competent obsei-ver; only one must insist that it is a 
gimt pity that, if so, tliis is not tlistii^ctly stated and the modus 
described by Dr. Pug*a Borne. Jt is so easy to settle the 
point once for all, and so silence scepti(dsm. In every cjise, how- 
ever, which has come under my notice, it has always l)een taken 
for granted at the outset that the wound was inflicted by the 
spidei* ; and this being the only point on which proof is dasimble, 
we are given a])undaiit evitlence on the character of the sub- 
sequent symptoms and every other point except this. 

A New Zealand friend of mine jissured me that his friend^s dog 
bad been bitten by a Katipoy and faiuled he had pioved the case 
up to the hilt when lie declai ed that he had seen the dog i-unning 
round in circles on the lawn. Cerbiinly, tliere must have been 
something seriously wrong v\ith his friend’s dog, but the lament- 
able symptoms described wore no pi‘oof that a Katipo w’as the 
cause of the ti-ouble. 

One would therefore uige those who happen to be in the 
Katipo country to try and get fii’st-band evidence. It is not 
sufficient to see a Katipo in the neigblKnirliood of the tragedy, 
noi* to see one crawling on flu* victims c;loth(‘s, nor evc^n to find 
one crawling under the clothes of the person bitten. If a <lozen 
healthy loys could Ihj induced for a consideration to allow them- 
selves to be bitten under comiietent obsta’\’ation, the matter 
might be settli^l once and for all -or, failing this, experiments 
might be made on mice, though one cannot suggest how the 
spiders are to be induced to bite in either erase. 

These re^iorts of the symptoms manifested in cases coming in 
for treatment suffering from the supjosed bite of the spider are 
of no value^diatever as evidence as to what was the oiiginating 
cause of those symptoms. 

It may be interesting to gather together the various names 
under which the members of this genus are known in the different 
(xiiintries where they enjoy such evil repubition. 

In New Zealand it is known as the Katipo\ in tlie Pliilippines 
as the Laualaua ; in Mexico and Central Americra as the Arana 
capulinay because of the resemblance wlxich the abdomen bofu s to 
the fruit of the OapolUncheny capollmus) ; in Guatemala 

as the Casampulga'y in Madagascar as the Menavovdi; in Chili 
as the Palhi or Guina\ in Italy as the Malmignatte \ in the 
Russian Steppes as the Karakurt\ in Bedivia as the Mico\ in 
Pei’u as the Lucacha ; and in the Antilles as the Arana naranja. 

I must here express my thanks to M. E. Simon, Prof. Kul- 
ezynski, Mr. H. R. Hogg, and Mr. R. I. Pocock for kindly allowing 
me to examine specimens of the genus ; and I am also indebted 
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to Mr. R. Jenery-»Sliee, an expert in European languages, for 
kindly kK)king tlii'oiigli T)r. Pnga Borne’s voluminous work in 
8panisti, in (;nse J should have missed the paragiuph which might 
liaVe eontained tlie evidence 1 required. 

Of the foi*ty-thr(*o described .specit*s i i^feri'cd to this genus, I am 
able to recognize six only fis distinct, and perhaps eight as sub- 
species, Of the foriiH^r, L. htjstrix, (jeoimiricua, pallidiis^ tredecim- 
(/Htiatuftj and mactans are probably gcM)d species. As to the others, 
it is very ditHcult at pi*esi‘nt to take up any decided position with 
regard t.<i tluun, as must always be the C4use whore we have under 
(^ousideration fomis which arc* actually, at the time of observation, 
undei going those* processes of ditlei*entiation, under the influence of 
indiv idual vari.'ihility combined with that of physiwil surroundings, 
which, in tht*se early stages, have not yet brought al)Out any 
d(*finit(‘ structuml difierence, or ev'en any variation in the more 
sup(*rficial characters of colour- pattern, which can Ixi considered in 
any way consbint and exclusiv’o. 

In the suhjoiue<l tahh* will he found the diameters by which 
tlu* most distinct of the species and sub-species of the female sex 
cyin Ix'st Ik* recoginzc*d. The*, males are not sufliciently well known 
to I'liable one* to tabulate* their characters. 


Feincdes, 


A. Iiiteguiia'iits ilotlnd with Muall uciinthoid spines 
iiijil Niioi't st lit blaoV ‘<})im*'< 


hjfsirix Simon. 


n, with tiix* nhort acanthonl 

aiul huifror hnvth's, <»r with fiiu* liaiv«t only. 

I. CVntniI antiTioi ejes djitincth’ larger than llu' 

latonib , . . geometriem C. L. Koch. 


11. CVntral anterior oxos not larger than the latoralv. 

1. Intcj^imonts alino*«t d^hroii'*. La U*ro' ventral 
anil rlothcd with acunthoul spines only. 
AlMloinen entirclv creamy- white, with the 
black iinprcMSiHl muscnlar ‘<car‘« very con- 
apiciious, and Kide« 8la8h(*<l with hrow'nith 

yellow . 

a. Eyes of anterior row', a** a rule, tniuidistant h 
oh Size much larf^cr, hsnjrth from 12-14 mm. 
Abdomen cither entirely black or brown, 
without any red sinds or with a single 
square or elongat<*-oval nyl s})ot above the 
anal tubercle; or with a narrow ctmtral 
dorsal n*d striiw, broken into two round 
spots anteriorly, and wdth, or without, two 
onliuue lateral rod stripes. Ventral s|wt 
dumbbell-sha^^d, without a decidotl dark 

spot in the middle 

?>h Size much smaller, len^h 7 iiiillun. Ab- 
domen rich brown, with three irregular 
transvei’se crimson cinctures (verj* variable 
in exact foriil however) and a central 
posterior crimson baud. Ventral si)ot 
oblong-oval, with a docideil dark spot or ^ 
blot oil in the middle - 


pallidui O. P. Cambridge. 


mactans Pahricius. 


cura^aifiensi^t MiiHor. 
geographicus Hasselt. 


* Cliaraoters draw n from the fye-fonnula are not reliable ; they vary very much, 

even amongst examples from the same district. 

17 * 
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h. Eyes of anterior row not equidistant, centrals 
nearer together than to the laterals *. 

— The following three species are, so far 
as I am able to jud^ from the material at 
hand, all of one fun(Wiental form, namely, 
tredecini’-guttatm Fabv., but they fall 
into c<*rtain groups more or less limited 
hy locality. Subjoined are the characters 
of extreme examples.] 

or. Logs of first iMiir longer in proportion ; 
tibia i. at least one-fourth longer than 
the caraiiace. 

1. Abdomen either entirely black or brown, or 

with a central red band more or less broken 
up into distinct spots and three or more oval- 
elongate lateral spots. Ventral spot either 
al>Hent or represented by a transverse band 
immediately below the genital rima, and often 
one above the spinners; probably also con- 
fluent, forming a larger s})ot tredecim-gutt<itu» Rossi. 

2. Abdomen black, with an oblong-oval, central, 

posterior apical red spot, with three ver>' small 
white spots on each side. Ventral ai^ot usually 
represented by a transverse bar l)elow the 
genital rima . ... mMnvodi Vinson. 

3. Abdomen black, with a single central longi- 

tudinal rtni band, anteriorly either constricted 
or broken off to form a separate spot. Ventral 
spot either absent or w’ith one or two trans- 
verse Hi)ot8, or with a large dumbbell-shaptHl 


blotch . Thondl. 

Legs of first pair shorter in proportion ; 
tibia i. not longer tlian the carapac;e. 

Spider usually smaller katipo Powell. 


II. List of Species and Sub-species recognized in this Paper. 
(For reference.s and dates of synoiiyniK, see Alphal)etic«il List.) 

1. Latrodectus hystrix E. Simon, 1889. (Plate XXVI. fig. 2.) 

(Species.) 

This form is quite distinct from any others that have been 
taken in any part of the world, being clothed with shoi^t, stiff, 
stout black spines, and cjinnot be mistaken for anything else. 
Posterior row of eyes straight, approximately equidistant ; centrals 
one diameter* from each otlier, sliglitly further from the laterals. 
Posterior centrals much larger than the anterior centrals. Central 
anteriors less than one diameter apart, one diameter from the 
laterals, and distinctly smaller. Ijaterals half a diameter ajiart. 

The example figured was kindly lent by M. E. Simon, and 
another example was found by Col. Yerbnry at Aden. 

Hah* Aden {Simon and Yerhtry), 

2. Latrodectus oeometricus C. L. Koch, 1841. (Plate XXYII. 

fig- (Species.) 

Synonym. L. zickzack (Karsch), sub Theridium, 

This form is more distinct from the others than any except 

1 See note on p« 261. 
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Zr. hyatrix. See figures of the abdominal pattern. The central 
anterior eyes are always, in all the exiimples which have come 
before me, slightly larger than the laterals ; and, though I am 
unable to find any iml difference in the form of the j)alj)al organs 
of the male, yet the vulva of the female is distinctly different 
from that of L. mactans. The egg-coc^oon is also characteiistic, 
being covered with small silky cusps, unlike tliat of Z. inactcms^ 
which is of smooth silk. 

This species 1 found commonly in the angles of windows in the 
towns and vilLig^js througliout the Lower Amazons. Sj)ecimens 
exhibit every variety of colomtion from grey to black. 

Hob* South America: Siui Pe<lro and Rio Apia, Pai-aguay, 
San Domingo and Curasao {Simon ) ; Brazil {Keyaerling ) ; Rio 
Janeiit) {G6ldi)\ Minas Geraes {Rogers) \ Lower Amazons, San- 
tarem, etc. {F, P, Cambridge), Africa: Khartoum {Voiaaioii)^ 
Abyssinia, Mozambique, and Madagjiscar {Simon ) ; Caja*. Colony, 
Table Mountain {Hull); Jansen vdlle (J/iss Lep])an)\ Cape Verde 
Islands {F, P. Cambridge), India : Kurmchee and Manora 
{Townsend), Australia: Mell)ourne 

3. Latrodectus tallidus 0. P. Cambridge, 1872. (Plate XXVI. 

fig. 1.) (Species.) 

llab. Plains of Jordan {0, P, Cambridge), Persian Gulf, 
Bushire {Karrachee Mitsenm), 

4. Latrodectus mactaxs (Fabr.), 1775. (Plate XXVII. fig, 2.) 

(Species.) 

Synonyms, AblK)t’s Dm wings: 191, 194, 195, 395, 344. — 
L, formidahills Walck. “Z. variolas Walck. — Z. intersecior 
Walck. — L. /arm idah ills Nieolet. —Z. variegatas Nicolet. — 
Z. thoracwus Nicolet. — Z. zoriUa (Walck.), sub Tetraynatha, 
' -*Z. dotatics C. L. Koch. — Z. verecandam (Hentz). — Z. line'- 
atam (Hentz). — Z, apicalis Butler. — Z. carolinus Butler. — 
Z. malmig'tuiihus, var. tropica Van Ha&selt, 

With regard to this form, after examining numeiDUs examples 
from North America and Centml Ameiica and a few from Peru, 
I have come to the conclusion that originally it was derived from 
the same stock Jis tredecim-guttatua Rossi; and that whatever 
small differences there are betw^een the two now, they are the 
ivsiilt of long sejwmition and different surroundings. The only 
differences which apiamr to me to be constant, liti in the relative 
|)OHition of the eyes of the anterior i*o\v and the hairy clothing of 
the ab<lomen. Jt is true that the alHloiuinal pattern is different, 
the lateral spots being elongtite-oval, or long narrow stripes, instead 
of more rounded and shorter, as in tredecim guttatm ; but since 
there is every variety of coloiution, from those which are entirely 
blac'k, or have only the apex of the al)domen reil, to those which 
are fully stripetl wdth red, one cannot regard colour-characters as 
of specific importance. 



254 MR. F. PICKARD CAMBRIDGE ON THE [Apr. 16, 

6. Latrodectus cura^aviensis (Muller), 177C. (Plate XXVII. 
fig. 4.) (Sub-species.) 

Synonym. X. yeograpMcus^ Van Hasselt. 

The two feimiles, refer/cMl by M. Simon to the former nani(‘, 
from Asuncion, and kindly lent nu‘ foi* examination, aie adult, 
and represent a ty])e of coloration often found in the immature 
of X. 7 mictans. This form has tlu* alMlomen mainly i*ed, witli a 
pair of paiallel black longitudinal bands posteriorly, and two or 
more transverse black cinctures antej'iorly. The type of cvdoiiition 
is the same as that of some mah\s and females which 1 took on 
tluj sandy campos near Santiirem, on the Lowei^ Amazons; and 
the latter ai-e uninistiikably like Van HasseH/s figure of X. 
yraphicusy though the pi‘e(;ise form of the coloi ation difters. 

But, in this case agjiin, though the Spidei's are veiy much 
smaller, T .am unable* to find any really i-eliable difierence in the 
papal organs or in the vulva from those of X. Diacta^B, l)ifier(»nces 
may ind(*cd exist, and }>ossihly with several dozen 1 ‘xamples to 
compaic, instead of two or thr(*e, one might find tlu*m. 

At present, howovei*, 1 can only reg.'trd this form as a dwarf 
i*ace with difi'erent form of coloration, and for the tinu‘ being 
must consider it as a suh-sj)ecies. 

Hah, OiTRA^OA, W(*st Indies tiller^ \ PAiuarAY : Asuncion, 
San Pedro and llio Aj>a (S\moii)\ »Sriu\AM (IVa Hassdi) ; 
Amazons {F, ( *a tahrldy*'). 

6. Latrodectcs Tur.DEciM-ourrATi.s ( flossi), 1 700, (Plate X XVI. 
fig. il.) (Sub s]>ecies.) 

Synonyms. L, inahnlytiainB VValck. X. nuerthis And. in Hav. 
— X. aryn.^ And. in Hav.- X. %^enator Ami. in Hav. X. 
erehus Walck.— X. Inyuhre (l)ufour, sub lliei'idioji), — X. 
oculatus Walck. — X. conylohaUis C. L. Kck'Ii. — X. luyuhi'is 
Motsch. — X. hd82nda (C. L. Koch), sub Meta, 

This is perhaps the best known form, being common all through 
the South of Eui ope, the Mediterranean region, Nortlu'rn Afj*ica, 
and through South Russia and Syria. It is nob>rious in all jwui.s 
of this region foi* its venomous bite. 

Tlie only real distinction 1 c«an find between the forma 2 )rhh- 
dpaUe*^ of V6-guUatm and mactauH is that iii i\\o the 

latei-al anterior eyes are further from the centrals than these ai-e 
from each other, and the hairy clothing is mmth finer. Jri the 
rmiles^ however, there is no difference in this respect;. This 
character (the eye-formula), moreover, is ttot constant in tin* 
females of either mactans^ tredecim-ynttatm, or hasseltii, 1 can 
find no tangible difference between the various pirts of the 
palpal organs in the male, or of the vulva in the female, of these 
fonns (hasseltii S is unknown to me). 

I believe these to l)e all oftkhoots of one original form, for which 
the oldest name is macta/tis. 

Hah, Europe : Spain, Italy (JfalcL) ; (Ireece (('. X. Koch) \- 
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Fiunce, Morbihan; Vendee; Vaiicluse, Avignon; H6rault 
— Hungary, Croatia {Kidczynaki) ; — -Italy, Tuscany (Doria) 
Sardinia, Corsica {Walck., Simon) \ — S. Russui, Sarepta {Motsch,), 
Asia Minor (Simon) ; — Aiubia (Dr, Anderson) -Syria (Si^non ) ; 
— Persian Gulf, Busbiro (Afoore). 

Atlantic Islands : Canaries (Lmm) ; — Madeira, PoKg Santo 
(Kuhzymkiy Qrant). 

Africa : Egypt, Al(‘xan<lria (Walck.y Ami, in Sav.^ Simon^ etc.). 


7. Latrodectus men avodi Vinson, 1863. (Plate XXVll. fig. 3.) 

(Sub-species.) 

This form, rescmibling the Austmlian examples (hasseltii) in 
size, but having the vestiges of the doi*so- lateral sjK)ts cdiaracter- 
istic of l^-guttatu^y consisting of small rc<l sjxits, is peculiai* to 
Madagascar and tlie neighbouring islands. I am (piite unable to 
distinguish the female fi’oni either gattat its or hasseltii, but so 
far I have had no oj>portunity of examining the male. I am 
inclimsl, however, to believe that it is simply a locjil variety of 
\^}~gattatasy the Enrojiean form of mactans, 
llah, Ma<lagjxscar ( Vinson), 


8. LATRouEOTrs hasseltii Thorell. (Plate XXVI. fig. 4 ; Plate 

XXVll. figs. 1, 6.) (Sub-species.) 

Synonyms. L, scudio Thore,ll. — L. cinctas Plackwall. — h, indicm 
Simon. - L, f’h'gtms 'rhor. 

This distiiu*t -looking form is «*>seutially A. men^tvodi, which hivs 
lost t he small •lorso-lateral .sjM»ts, lea\ ingonly a n.arrouer (Australia, 
etc.), or hroadtM’and foliated (ijoyalty Islands), red band down the 
jK)sterioi- d»»i's;il c(mtral line. 

]fah, Austu.alia : Kockhamphm ; Bowen ( Poi t Denison) ; Cape 
York ( Thorell) ; -New Caledonia (Simon)\ — N(*wGuinea ( Turner)', 
— New Holhunl (Kulczynski) ', - Loyalty Islands, Lifu (VreagJi)\ 
— N. Britain (Brit, — Now S. Wales, Hill Grove; N. Queens- 

land, Muldiva (Broom) ; N.W. Australia (Beckett) ; — Adelaitle 
(}feldola). Africa: Shire River; TikxxwhcSi (Block wall) \ Like 
Nyiis,sa (Brit, Mas,)’, Bogo.s, Scioji or Shoa (Parcsi tx\\i\ Antiuori) 
Graham’s Town, Tea Fountain (a dark variety with only a minut^e 
red apical spot and a few bhu'k blotches), Jansen ville. Cape Colony 
(Brit, Mas,). Asia: Peman Gulf, Bushire(J/oo/r); N.Gnzorath; 
Po(3na; Mascat; Kurrachee (Simon and Brit. J/«-«.).“--Burmaii 
(Fea), 

9. Latrodectus katipo Powell. (Plate XXVll. fig. 5.) 

(Sub-s}H>cies.) 

There is a decided tendency towards a shortness of the fii’st 
j>air of legs amongst s}>eciniens from different paHs of Africa, 
Australia, Imlia, and New Zealand. This is most, noticeable 
amongst examples from New’ Zealand, and, together with the 
tendency, the exainjdes are as a rule smaller, and the anterior 
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portion of the abdomen inclines to be marked by indistinct 
narrow, transverse, pale cinctuies, as in an example from Abyssinia; 
while the markings on those from New Zealand more resemble, 
though very indistinctly, those of geortistricm. 

In the wise of these examples there are unfortunately no males. 
But although tbe fii st pair of legs in the New-Zealaiul examples 
are distinctly shoi ter in proj)ortion than tliose of A. ^msaeMii from 
Australia, yet tliis cliaim'ter is found also, in viuying degrees, 
amongst examples from Austniliii and Indiji, so that one cannot 
regal’d it as constant. 

Hah. New Zealand : Portland Island, IJawkes Bay {Uohmn ) ; 
Caiiterbiu-y {Brit, Mns.), 

111. Alphaheiiccd List of Desoribed or Figured Species of the 
Genm Latrodectls. 

Latrodectus. Abbot’s figures 191 9 , 194 195 J, ;195 S nd., 

344 ct juv. All these are varieties of L. viacians Fabr. 
(Abbot’s drawings in Brit. Mus. Nat. Hist. 1792). 

LATRODErrus APicALis A. G. Butler, 1877. 

Proc. Zool. 8 (k;. Loud. 1877, p..75, pi. xiii. fig. 2, etc. liab, 
Galapagos Islands. Type in cx)ll. Brit. Mus. — A variety of 
L, inactans Fabr. 

Latrodectus aruits And. in Sav., 1825 27. 

Hayigny’s ‘ Kgypte,’ p. 1.37, ]»1. 3. fig. 10. //«/>. Alexandria.— 

This is L, tredecm-gaUalKS (Rossi). 

Latrodectus carolinus (A. G. Butler), 1877. 

Proc. Z(X)l. Soc. Loud. 1877, p. 75, pi. xiii. figs. 3, 3 a, W h. 
Hah, Charles’s Island, Oalapago.s. Hub Theridion , — An imma- 
ture female of L, madam Fabr. 

Latrodectus cinctus Blac^kwall. 

Ann. Mag. Nat. Hist. (3) xvi. p. 341 (1805). Hah, Hhirc River, 
South-east Afriai, Zambesi. Also lk)gos ami Hcioa (Shoa). - 
This Ri^cies is clearly a variety of the foiin willed by Thorell 
hasseltii, I have before me a young fcmiale fj’om Hhoa, referred 
by Pavesi to ^^cimtus^ which ttgu-eeswith Blackwall’s description. 
The form of the markings coincides also with tliat of llioreH’s co- 
type of scelio from Cape \ork, wJiich is now before me, the only 
difference being that there is a single ti’jinsverse bar }>eneath, 
similar to that obtaining in tJie form ealled meuavodi and also in 
some examples of tredecim-gatijatm, Tbe sliortness of leg i. in 
proportion to the length of the carapjice brings it nefirei* to the 
hatipo variety of hasseltii which is found in New Zealand, etc. 

Latrodectus C!Onolobatus C. Koch, 1838. 

Die Ai-achniden, iv. p. 41, fig. 274. Hah, Greece. A variety 
of L, tredeoim-gnUatus Rossi. 
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Latrodectus cura^aviensis (Miiller), 1776. 

Linti. Vollst. Nat;.“Syst. Supp., Reg. Band, p. 342, 1776 (nee. 
Keyseiliiig). llah. Cuni^oa.- E. Simon, Boll. Muh. Zool. Anat. 
Comp. Univ, Torino, vol. xii. no. 270, Feb. 4, 1897. Uah. As- 
cunoion, San Pedro an<l Rio Apa, Paraguay. — This epecies, of 
wbieb M. Simon lais kindly sent me examples, is, so far as color- 
ation gws, similar to vjineties of geographic as Hasselt. The 
present naim* has priority. 

JjA'nioDECTns (:ur.vssavi(ji;m (Hcring). Hah, Ozam. 

(I am at present unable to indicjite this reference.) 

Latrodectus distixctus Blackwall, 1859. 

Ann. Mag. Nat. IlLst. (3) iv. p. 260. Hah, Madeinn — Belongs, 
according to Thoi ell, to the genus JAikyphanUs^ jK)ssibly = L, 
nohilis Thor. 

LATRODEcrrus DOTATus C. Koch, 1841. 

Die Aracbniden, viii. p. 115, fig. 683. JIah, North America. — 
Identical, accoi'ding to Kocli, with Tetragnuiha zorilla Walck. 
Both these forms are obviou.sly imales of L, mactaiis Fabr. 

Lvtrude(Ti:s kleoaxs Thor., 1898. 

Ann. Mus. (lenoNu, (2) xix. p. 293, Hah, Burmah. — 

Pi’obal>ly a variety of L, hasseltH; re.seinbling A. chicim Blackw., 
ji form 1 have seiai fi'em Slioa. 

LATKonECTUS ERKiu's Walck., 1837. 

Jn.secte.s Ajiteres, i. ]). 646. Hah, Egypt, Spiin.- Dark variety 
of h, ircdccim ipiitaius llossi. 

Latrodectus formidabilis Walck., 1837. 

Insi'ctes Apt^res, i. p. 647, $. Hab» Georgia. — Undoubte<Uy 
L, ina-cUtns Fabr. 

Latrode(ti^ 8 OEoGRAriiirus Van Hjus.selt, 1888. 

Tijd. vooi- Ent. xxxi. pt, 3, pp. 165 200, pis. v. & vi. (1888). 
Hah. Surinam. — This i.s, st) far as size and jviitt-ern of colouring, a 
distinct species. 1 have Liken the adult male and female on the 
,s;iudy campo, at the r(H)t.s of gras.s aiul under overhanging le<lges, 
near Santarem on the Lower Amazons. Jt is, however, ilitficult 
to justify tile appirent s^iecific distinethui by any tangible 
structural <HHt*reiice. The form may finsdly be relegated to the 
{Kisitioii of a local race, and perliaps Ive regarded a.s a sub-species. 

Latrodectus geometricus 0. L. Koc!h, 1841, 

Die Anrclmiden, viii. pp, 115-117, fig. 684. 

This is perhaps one of the most distinct and easily recognizable 
of the species, the larger size of tlie anteiior central eye.s being 
constant. The colour varies from pinky gi-ey to nearly black. 
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Latrodectus hasseltii Thor., 1870. 

Kongl. Svenska Akad. Forhandl, 1870, no. 4, p. 369. L. Koch, 
Arach. Austr. 1871, p. 276. Hah. New Holland; Rockhampton; 
Bowen (Poi^t Denison). — Tliis sjHJcies is undoubtedly identical 
with scelio Thor. 

Latrodectus iiisiudus (C. Kcxjh), 1836. 

Die Aracliniden, iii. p. 9, fig. 166. Hwh Meta, Hob, Greece. — 
Probably identical with L, tredecim-gutiatus (liossi). 

Latrodectus jhystrix E. Simon, 1889. 

Ann. Soc. Ent. Fr. (6) x. p. 99 (1889). Hah, Yemen {Simon) \ 
Aden {Yerhurg), — A very clistinct specie's, rec?ognizjiblp by its 
sti-aight posterioi* row^ of eyes, and alKionien clothed with short, 
stift' bi-istles. 

Latrodectus ikdicus E. Simon, 1897. 

Mem. Soc. Zool. Fi*. x, p. 252 (1897). (scelio, var. indica,) 
Hah. Nortli Gnzerath. Bull. Mus. d’TIist. Nat. no. 7, p. 289 
(1897). Hah. Mjiscat, Kurrachee.-- Pocock, Arach. Jnd. p. 23, 
fig. 80 (1900). This is a variety of L. hasseltii == scelio Thor. 

Latrodectus intersector Waick., 1‘837. 

Insectes Apt(b*es, i. p. 049. Hah. America. — Undoubtedly a 
variety of L. mactnns Fabr. 

Latrodectus katipo f’owell, 1870. 

Trans. New Zealand Instit ute, iii. p. 57. flah. N(*w Zealand. 
The relatively shorter legs of the first pair, aiul the straightness 
of the posterior row of eyes, in tl>e female (I have not seen the 
male), would suggest at fiivst tliat this is a distinct species and not 
identical with hasseltii Thor. = scelio Thor., but 1 find that this 
diameter is not by any means constant. The hairy clothing on 
the aMomen furnishes, howev^er, a very good distinctive dawacter. 

Latrodectus lineatus (Hentz), 1850. 

Btxston Journ. Nat. Hist. vi. p. 281, pi. x. fig. 3.— ‘Spiders of 
the Uniteil States,’ ed. Burgess, p. 153, pi. 17. fig. 3. Sub Then- 
dium. Hah, North Americ^i. — A variety of L, mactayis Fabr. 

Latrodectus lugubris (Dufoiir), 1820. 

Ann. Gen. Sci. Phys. iv. p. 355, pi. Ixix. fig. 1. Sub TheMimi. 
—Identical with £, erebics Waick. & Aud. in Sav. = L, trededni- 
guttatus (Rossi). 

Latrodectus malmionatus Waick., 1837. 

Insectes Apt^jres, i. p. 642. Ilab, Corsica, Sardinia, Italy.— 
Variety of Z. tredecim-guttatus (Rossi), 

Latrodectus martius Aud. in Sav., 1825-27. 

Savigny’s ‘£gypte,’ p. 137. Hah. Italy {Waick.) ; Egypt.- - 
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Variety of Z. tredecim-guttaiua (Rossi) ? According to Thorell 
this belongs to the genus lAthyphantes, 

LATRODE(mis MEXAvoDi Viiison, 1863. 

Anin^idos Roimioii, etc. p. 122, pi. viii. fig. 5. Hah, Mada- 
gss(«xr. —Tliih foi'in may be regarderl as a sub-species, or kx^l 
raci*. 

Latrodecttjs of:iJLATU.s Walek., 1837. 

Insticies Apttres, i. p. 645. Hab, Alexandria. —A variety of 
L, imlecim g\diaiu% (Rossi). 

Latrodectus oiiN’ATiTS Luca.s, 1845. 

HisU)ire d’Algerie, p, 233, pi. 14. fig. 8. Hah, Algeria.- - 
According to Tliorell it ])eloTig8 to the genus Lithyphantes, 

Latrodectus pallidus O. P. Carnbr., 1872. 

Proc. Zool. Hoc. Lond. 1872, j). 287 (9). Hah, Plains of 
Joidan {O.r. </.); Busliire, Persian Oulf {Karrachee Masema ), — 
Tht* two females from the Kurrachee Museum are undoubt^lly 
identical with L. paUklm 0. P. 0. The dull yidlow colour of the 
abdomen (wliich is almo.st entirely <lovoid of hairs), with the' 
slashed pattei'ii on tlie sides and tlie conspicuou.sness of the* four 
impres.sed <lotsS on the sint<*rior «lo!*sjil area, renders it (*asily to be 
recognized fr«Mn any otluT form. Tin* posterior row of eyes is 
almost or (piitt* straight, ainl the lateral anteiioi*s ai*e nearer the 
centrals than thes(‘ ai*e to (‘ach otlua*. 

Latuodeim’i s PEurinrs VV’aick., 1837. 

Insecti*s A})tert‘s, i. p. 647. Ifah. (Jeorgi.i. — Probably L. mac- 
tans. 

Latrodectus qcinqueouttati s Krynicki, 1837. 

Bull. So(!. Imp. Nat. Moscou, p. 75, Lib. vi. fig. 2, Hab, S, 
Russia. 

Latrodectus scruio 'rhortdl, 1870. 

Kongl. »S\enska Vet.-Akad. Fiirhaiidl. 1870, no. 4, p. 370. L. 
K(K'h, Araneiden Australiens, 1871, p. 279. E. Himon, Mem. 
Hik*. Z(X)1. Fj’. X. p. 252, 1897. Hah. New^ Caledonia {Fran(;ois)\ 
Muscjit, Kurnichee; a.n<l North (Juzemth, Central Asia (var. 
indica »Sim.).“ - This form is undoubteiily identic^al with hmscltii 
Thor., the latter name Liking priority. 

Latrodectus sciiucnii (C. L. Kocdi), 1836. 

Die Arju‘hniden,iii. p, 10, fig. 137. Hab, Creece. Sub — 
Thorell, Kongl. Svenska Vet.-Akad. Hand. Band xiii. no. 5, p. 68. 
E. Simon, Bull. Sckj. Z(X)1. Fr. ix. 1884, p. 21, note. Pavesi, Ann. 
Mus. Genova, xv. p, 333 (1880), Tunis. E. Simon, Arach. Fmiice, 
vol. V. p. 179 (1881), uot.e. 

1 do not know this sjieeies. A male and two females, which 
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were kindly sent by M. Simon under this name, I am quite un- 
able, at present, to sepxnito from tredecim-guttatm, Simon, thinks 
(Anichn. France, vol. v.) that this form may be identical with 
paUidus 0. P. Cambridge. 

Ilab. Greece {C. L. Koch) ; Algeria, Spiin, and Senegal (Simon ) ; 
Spain, Torrevieja (ThoreU) ; Shoa and Tunis (Paves i). 

Latrodectus spinipf^ Lucas, 1845. 

Hist, d’Algcrie, p. 233, pi. 14. fig. 9. Hah. Algeria (Lncaa ). — 
This is passibly either an Asagena or a PwcUochroa (Drassidie), 

Latrodectus thoracicus Nicolet, 1854. 

Gay’s Ilistoire de Chile, p. 461. Hah. Chili (Nicolet). — Probably 
a variety of L. niactana (Fabr.). 

LaTROUECTUS TREDECIM-OUITATUS (RoSsi), 1790. 

Fauna Etrusca, vol. ii. p. 136, tab. ix. fig. 10. 

This species is the common Meditermnean form of which L. 
erehm Waick. is tlie dark unicolorous black variety. 

Hob. Italy, Corsica, Sjutlinia, Sjmin, N. Afiica, Greece, S. Russia, 
Madeirii, etc., etc. 

Latrodectus tropicus Van TIasseltj 1860. 

Tijdschrift voor Entomologie, iii. p. 46, pi. 5. Hab. Cura^oa. — 
Probably a small variety of L. geographicus Hasselt. 

liATRODKcrrus VARII30ATU8 Nicolet, 1854. 

Gay’s Ilistoire de Cliile, p. 461, pi. 4. fig. 9. Hab. Chili.-- 
Probtibly a. variety of L. mactans Fain*. 

Latrodectus vartolus Waick., 1837. 

Iiisectes Apt^res, i. p. 648. Hah. Gwi’gia, — ViU’iety of L, mac- 
tans Fabr. 

Latrodectus Venator And. in Siiv., 1825 27. 

SavignyV ‘ figypte,’ p. 1 38, pi. 3. fig. 1 1 . Hah. Egypt.— Variety 
of L. tredechn-guUatus (Rossi). 

Latrodectus verecundus (Hentz), 1850. 

Boston Journ. Nat. Hist. vi. p. 280, pi. x. figs. 1 <k 2. Sub 
Timridion. TJab. N. America.- A dark variety of L. mactans 
(Fabr.), having the same relation to it as L. erehas beJins to 
L. l^-gnttatus. 

Latrodectus zjckzack (Karsch), 1878. 

Zeits. gesammt. Naturwiss. li. p. 311 (1878). Sub Tkeridium. 
Hah. Zanzibar. — Variety of L. geometricus C. Kocjh. 

Latrodectus zorillus (Waick.), 1837. 

Insectes Apt^res, AtUis, pi, 19. figs. 2 b, 2<i, 2d. Sub Tetra- 
gnathe zoriUe, 6 ad. — Obviously L. mactans Fabr. 
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IV. EXPLANATION OP THE PLATES. 

Plate XXVI. 

Pig. 1. Latrodectus pallidus j Bushire : p. 263. Dorsal view of female. 1 a. A 
portion of tlie intc*giimeiit from the lateral region of tlwj abdomen, showing 
acanthoid spimtK. 

2. Ijfitrodertus htfstrijT i Vemcn : p. 252. Dorsal v'iew of female. 2 a. Integu> 

ruent of alxlomeii, showing acanthoid and stouter straight spines. 

3. Latrodectus tredecAm-guttatua \ Tuscany: p. 254. Dorsal view of female. 

3 a. Int(*gnnient of aodonieii, showing acanthoid and long curved spines. 

4. Latrodectus hasseltii : p. 265 (co-type of L. scelio Thor., Capti York). Dorsal 

view of female. 4 a. Integument of Hl>dumen, showing acanthoid and 
longer spines. 45. Dorsal view of female variety from New Britain. 4 c, 
Another variety from the same locality. 4rf. Another variety from Fort 
Bowen. 4 c. Variety from South Australia. 4 f. Variety (probably L, 
einctus Black w.) from Slioa, Africa. 4^. Variety from Lake Albert Nyanza, 
Africa. 

Plate XXVII. 

Pig. 1. iMrodectus kasseltiit var. iiulicus; KuithcIu^ : p. 265. Dorsal view of 
female, la. Integument of central dorsal posterior red hand, showing 
abseiKM' of acanthoid spines. I fc, 1 c, 1 d, 1 e. Varieties from the Loyalty 
Islands. If. Integument of central dorsal poHterif)r band, showing bristles 
s(^t closer together than in var. indteus. 

2. iMtrodectus mactans I Mexico: p.253. 1 >orsal view of female. 2 a. Integu- 
ment of abdomen, showing fine bristle's only. 

8. Latrodectus menavodi; Madagascar: p. 255. Dorsal view of temalo. 3a. 

Intt'gument of abdomen, showing tine bristh*s of two lengths. 

4. Latrodectus cura^^aciensis; Santarem, I^iwer Amazons : p.254. Dorsal view 
of ftmiale from SantartMU. 4a. Variety from (’urayoa, almost identical in 
colonition with other varieties from {^antan'ra. 

6. Latrodectus katipo; New Zealand p. 255. Dorsal view’ of female. 6a. 
Ditto, variety. 5 5. Ditto, variety. 5e. Ditto, variety. 6d. Protile view, 
showing relative length of leg i. 5 c. Integument of alKlomen, showing fine 
hail's only, 

6. lAitrodectus hasseUii ; p. 253. Profile view, hhowing ivlative length of leg i. 

7. I^troiiectus geometricus; Cape Town : p. 252. 7 a, 7b,7Cf1dt7e. Dorsal 

view of females, varying in colour from almost white to almost entirely 
black, from Table Mountain. 


3. Notes on the Fainted Snipe {Rostratala capensis) and 
Ph(»asjint - tailed J at^ind {Hi/drophaniamts chi riirffm ) . 
By Frank Finn, B.A., F.Z.S., Deputy Superintendent 
of the Inilian Museum, Calcutta. 

[Ihxieived March 12, 1902.J 

Few Waders are In^tter known to sjiortsinen and to other 
ol>servers of wild bird-life in India than these two Ixniutiful 
species. But tliere is always something to l»e leitriit from the 
close oliservation necessary to the successful retention of 
specimens in captivity ; and ixs I hav^e made a special study of 
examples of the^se two binls with a view to sending them to the 
Society's Cardens — in which I was foidiunately successful* — I 
venture to rocoiul a few notes which I have boen led to make 
concerning them. 

^ [Throe Painted Snipen were reoeiveil from Mr. Finn on January Ist, 1901, and 
nine Pheasant-tailed Ja^ands on January IltU, 1002 (see P. Z. S. 1002, vol. i. p. 61). 
—Ed.] 



262 


MR. F. FINN ON THE FAINTED SNIPE 


[Apr. 15, 


I. The Painted Snipe, 

Tliis sj^cies, although not so abundantly brought into the 
Calcuttti Provision Market the true Sni})es GaUiimgo cmlestis 
and G. stenura, is nevertheless commonly to be bad during the 
winter, and I hav'e kept many examples. They l)ear confinement 
well on the whole, hut never become projierly tamo, although 
they will let themselves be caught moi*e readily than moat birds. 
This is no doubt largely due to the fai^t that they are in the habit 
of either crouching to avoid detection— their olive-green doiml 
coloi’ation, with yellow longitudinal stripes, making for protec^tion — 
or of endeavouring to frighten off an otherwise unavoidable emniiy 
by hissing and expanding tlieii* spotted wings. When only 
slightly alarmed they open the wings without spreading them ; if 
still more persecuted, they expand the further wing and nvise 
it ; while, in desperation, they spreaxd both w’ings and the tail, 
forming a most l)eautiful fan. Both sexes do this e<pially, and, 
so far iis I cam judge, make much the same sound, whicdi is like 
that produced by plunging a hot iron into water. At the siime 
time they ci*ouch down clase tn the giound. I have seen them 
show off in this way to other birds - a Rail, a Rufi’ and a Pitta, 
none of which 'were at all iinpiessed by the display. I have, 
however, seen a Golden Plover (CharadHns falvns) frightened 
thereby, although this species is bold and pugnacious with other 
birds. 

I have no doubt that the natives who informed ITume that 
this was also the ])asition assumed <lui i ng courtsbip wei*e correct 
in their statements, since in so many birds the so-cmlled c»ourting 
postures are merely those assumed on any excitcuneut, as may be 
well seen in the Turkey and Mus(*ovy Duck. 

When at rest the Painted 8nipe scjuats down with the br<?jist 
on the gi’ound and the tail u[), the bill also jxjinted dowiiwai<ls. 
At such times the hejid has a smooth rounded appearance. When, 
however, the bird is moving about, there appear two suj>erciliary 
ridges, which give the head a cjuite difierent expression and 
show off the magnificent dark eyes. There is also during move- 
ment an up-and-down motion of the hinder ])art of the Ixxly, 
similar to that ol)servable in the Common S«indpif)er {Trmgoides 
hypoley><yus), but slower. 

Tliis so-called Snipe appears never to bore for food, but it will 
search for it in water, or even sand, with a motion much like 

that of the Spoonbill. It eats gimin — paddy and ca-nary-seed 

readily, the latter seeming to be best assimilated, although the 
former is nu^re readily taken. It will also devour maggots, but 
appears not to c^e al>out wonns. The flight is entirely Rail- like, 
and when the bird is skulking along to hide, the gait is also like 
that of a Rail. Like a^ Rail, also, the Painted Snipe swims 
readily, but this of course is not an impoi-tant point, ns the power 
of swimming is general among the Waders. The grain-eating 
habit is also common to the Ruff and Black-tailed Godwit among 
the family allies of Roatratula, 
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I once kept a young bird of this species, which I obtained 
when nearly full-fledged. It fed well on canary-seed and maggots, 
and I kept it till it wius full-grown, but it showed no more 
tendency to become tame than an old bird. 

I am rather astonished at Blyth’s failure to keep this species 
alive, as I do not wmsider it hard to manage, except foi* its 
tendency to fly against netting and to abrade its bill y>y its futile 
attempts to escape. If kept in a «ige with upright bars it is 
cerbiin to hurt itself, but in a hutch with netted front, or a good- 
sized aviary, it will do well, and some have survived for a year at 
the Cahuitta Zoologiciil Gardens, though several succumbed after 
this on getting Jiccess to unsoaked gi*ain. 

II, The Pheasant-tailed Jae^and. 

This very be>autiful and gi*aceful wader has l)een a sjiecial 
favourite of mine evi*r since I began seriously to study it. It is 
one of f.he most nnmerously-cjipture<l species during the winttjr, 
hut it is not by any in e:\us easy to keej) in captivity, llie 
difficulty lies in the fact thut the birds’ legs and feet must l>e 
kept damp in order that they may thrive, as otherwise the skin 
alxait their hocks cracks and dries, and they l>ecome lame. 

I used to turn out the birds that did not seem to be doing well 
on the pond in the Museum gi-ounds, genenilly with clipped 
wings, and s(‘\er:d live<l there for .some time, remaining mast of 
the time on mas.ses of “ kahui or water-convolvulus. Three 
males ai'e still (February) there, two of which are full-winged, but 
seem to have no desiie a,s yet to go away. When stranding on 
the we(sls, they are im^st difficult to see from the other side of the 
pond, which is al>out sixty yards across, but on the wing they ave 
most conspicuous objects. In this respec't tluy much I't^semhle 
the Paddy- bird or Pond- Egi*et (drr/Waym///), which lais a similar 
plan of coloration, with a brown upj)er siu-faee and concealed 
wffiite wings. Both birds have a somewhat similar flight, and, 
wei’e they in.soct^s, one would pi-olwibly be said to mimic the other. 
No doubt, however, in lK)th birds the colomtion is merely pro- 
tective. Wlien in breeding- plumage lx)th the Egi*et and the 
Ja^anX are eiusy to see, especially the latt^er, which is a very 
conspicuous object in the pied livery of the nuptial season, set off 
by the long bltvck tail. A female on the tank last May had 
assumed nuptial plumage, as hatl one male, while two othei* males 
and a pair of young birds still I'eniained in undress. 

Tlie old hen W’^ould only allow one male to remain near her, 
this being one of the winter-pliimaged adults ; the full-plumaged 
male was not allowetl to appixxach, and even the favoured bird, 
although he often drew imir lier in a st(X)piug attitude, which 
was the nearest appi*oach to courtship I saw, w^as driven off if he 
got too near. Tlie binls never made any <lisplay of their beautiful 
white black- bordered wings, which rather surprised me. I found 
that the birds were distinctly pugnacious alxiut this time, olxseiwing 
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boundaries strictly and attjicking strangera. In fighting, they 
seize with the beak and strike with both wings at once. The spur 
with which the carpal joint is armed is only represented by a 
small, movable, pointed tiilxa*clo in winter, and is evidently a 
seasonal giowthlike the horns of the deer. They swim gnmefully, 
but slowly. Of many birds turned on the jK>ud, only two weie 
seen to dive in trying to get away when fii'st let out. Tlu^y swum 
only with their wings, which are remai*kably poweriul, very 
unlike those (>f the Rails. The feet are veiy weak in gnisjung- 
power, the hallux es])ecially only flexing at the bisjil joint; in the 
Rails the last joint flexes strongly. 

There is a good deal of variation in this species. I Inive soon 
one or two specimens with ixiriicadarly stout strong bills, fine ohl 
females; some, i!Te.sj>ectively of age or sex, are ghxssed with 
purple on the brow n upper surface at all times - all show the 
gloss when w’etted. The eyes ai*e usually bi'owm in adults and 
yellow in the young ; but 1 have s(*en tw'o (piite young birds wnth 
the dark iris, and many ohl ones, in adult wunter plumage, 
retaining the yellow eye. Birds showing the iris in a stiite of 
change ai’e ciuiously i-are. 

In watching the market for years, 1 never sftw^ an adult retiiining 
its summer jflumago in winter; but one of my tnales on the |K)nd, 
which has ‘‘stuck in the moult, to use a bird-fancier’s ex]>ression, 
has never thoroughly changed into winter dress. Prom obser- 
vation of another of these males, 1 Ixdieve the (juills are (^ast 
at once. 

This bird does not appear to fear Kites, nor do thew3 ofter to 
attach it, even when sickly ; jKuhajis they fear its strong and 
armed wdngs. It is a Indd species, caiing little for otluu* birds, 
and not timid w ith man after a few' days’ immunity on a p^md ; 
in a C4ige it is not so easily reconciled, and is apt to hurt it« wings 
at the atrpal j)omt, much as Dovers will fre(pientlv do when fii’st 
caged. Almost the only food I have seen tjiken by the biids at 
libei-ty is small water-snails alout the siz^* of jk» 4 is ; in wiptivity 
they will take to jmddy at once, and also eat canaiy-see<l and 
maggots. The grain should always be soaked for them, ami their 
legs frecpiently w'etted w'hen they are confined in a «ige. They 
never seem to fetd the heiit in the ojxui, remaining in the hot sun 
all day long without panting. 

Tlie males are certainly bett^^r pToted-ed than the females, the 
greater height of which exposes their white breust^t when on the 
low kahili weed ; but no doubt in more lush vegetjition the hens 
also would share in the }irotection which the coloration affords to 
this most interesting bird. 
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4. Contributions to the Ichthyology of the (A)ngo. — II. On 
a (Collection of Fishes from the Lindi Uiver. By Gr. A. 
Buulengkh, F.ll.S. 

[Ilecoived Mun^h 17, 1902.] 

(Plates XXyiII.-XXX.c) 

Among tlie material wbioli has been most obligingly intrusted 
to me for study by the Director of the Royal Natural History 
Miiseum in Brussels there is a large and important collection of 
Fishes made by M. Maurice Storms, a cousin of the late Raymond 
Stoi’tns, so well known for hi.s important contributions to palie- 
ichthyology, in the Lindi River, which flows into the Congo at 
the Stanley Falls. As the fauna of tliis river had not previously 
lH*en explored, it is desiiuhle ttj given list of all the species repre- 
sented in the (‘oUection, seven t)f which are new to science. 

Mormyeid-E, 

1. MoRMVROPS DELK’IOSirS L(W*h. 

2. PuTUOCKPlIALrs SIMTS Sauv. 

X 1Mar(’i semi .s PCLvimi lextcs Blgr. 

4. SToM.\ToRinxi 8 ]irMiuou Blgr. 

5. Myomyih s .macro don Blgr. 

6. CXATIIO.NKMI S MOOHII (Uhr. 

7. (iXATHONKMl S KLEPHAS Blgr. 

8. Gnatikcvemi s RnvxcHoPHORUs Blgr. 

Characinid.e. 

9. Myi)roc\ox LiXEAfos Blkr, 

10. BRYcoNyETHioPS MICROSTOMA Gthi*., var. buulexgeri, 
Pellegr. 

11. ALESTES GRANDISQUAMIS Blgl‘. 

12. MiCRALESTES HUMILIS Blgl’. 

13. Mioralestes ALTua Blgr, 

14. Mioralestes stormsi, sp. n. (Plate XXVIII, figs. 1 <5s 2.) 

Depth of body 3 J times in total length, length of head 4 times. 
Head longer than deep, twice as long as broad ; snout shorter 
than the eye, the diameter of which equals the interorbital width 

‘ For eTplauBtion of the PUtea, nee p. 271. 

pRoc. ZOOL. Boo.— 1902, Vol. I. No XVIII. 
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and is contained 2| to 3 times in the length of the head ; 
maxillary extending’to below anterior lx)rder of eye ; priemaxillary 
teeth 16, in two rows, the outer tricuspid, the inner qninqne- 
cuspid ; mandibular teeth 8 in the ouUu* row, tricuspi(l. (lill- 
nikers short, 12 or 13 on lower }>art of anterior arch. Dorsal 118, 
originating al>ov"e ventrals, at etjual distance from the tip of the 
snout and the root of the Ciiudal, 1 J as deep as long and about 
I the length of the head. Adipose fin 2 to 3 times as distant 
from the rayed dorsal as from the caudal. Anal III 15 -16, 
deeper and with moT*e convex l>order in the males than in the 
females. I^‘(^to^al longer than the ventral, | or | the length of 
the head. Caudal forked, with pointed lobes. Caudal peduncle 

as long as deep. Scales 22 -24 2 between lateral line and base 

of vential. Bi'ownisli above, white beneath, with a silvery 
lateral band. 

Total lengtli 75 millim. 

Numerous specimens. 

15. Disticuodus fascjolatus Blgr. 

1 6. DlSTICnODTJS SEXFASCIATUS Jfigl’. 

17. Nannochahax fasciatus Gtlir. 

18. Nannocuarax elongatus Blgr. 

19. Nannociiarax t^nia Blgr. 

CiTRINIDiB. 

20. Labeo greenii Blgr. 

21. Labeo parvus Blgr. 

22. Barbus kessleui Stdr, 

23. Barbus iiumeralis Blgr. 

24. Barilius ubangensis Pcllegr. 

B. fasciolatus Blgr. is identical with this species. The fascicle 
of the Bulletin du Muehi/ni containing Dr. Pellegrinis description 
was not received in London until March 3rd of this year, after 
jny (lescaiption had gone to press in the Ann. Mus. Congo, Zool. 
li. p. 34 (March 1902). 

25. CnELiETIIIOPS ELONGATES Blgr. 

SiLUBIBiG, 

26. Clarias angolensis Stdr. 

27. Clarias bytiiipogon S.auv. 

28. EirTROPius congolensis Le.ach. 
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29. A UCHEXOGLANIS PUNOTATUS, sp. n. (Plat;<3 XXI X . flgft. 1,1a.) 

Depth of body 5 times in total Iciigtli, length of head 3 times. 
Head smooth, 1| as lojig fis broad ; snout point, erl, half the lengili 
of the liead ; diameter of eye 6 times in the length of tlie liead, 
hardly twice in tlio interocidar wiilth ; width of mouth more 
than half that of tbe head ; lij)s wide, ])apillose ; posterior nostril 
cleft-like, a little ni'jirer the eye than the end of the snout ; pra3- 
maxillary teeth forming a short and narrow band, the imuidibulai's 
two rounded groups; maxillary bai-bel as long as tlie bead, 
reaching tlui miidle (^f tJie pectoral spine ; outer mandibular 
barbel 1^ the length of the liead, inner | tlie length of tlie liead; 
gill-imnn bra lies forming an obtuse angle ; occipital process small, 
as long as the eye, sejia, rated from the intorneural shield, wln’ch 
is very small. Humeral pi-ocess small, ])ointed. Dorsal 1 7 ; 
spine smooth, ^ the length of the Imad, Adijurse fin 4 times as 
long as deep, nearly reaching the caudal, nan'owly separated from 
the rayed ilorsal. Pectoral spine half as long as the head, its 
inner edge strongly serrated. Vimtral not reaching the anal. 
Latter with 10 rays, 7 of which are branched. Caudal rounded. 
]^ak‘ browuiish, with seven indistinct darker bars, each accom- 
pani(Ml hy a vertical series of Mack <lots ; belly wiiite; dorsid and 
caudal fins with transverse s(‘iio.s of dark spots. 

Total length 80 millim. 

A single spcciimm. 

Allied to A. uhanffensis Plgr. Dillbring principally in the 
longer maxillary baihol. 

30. Auchenogeanis pulcheh, sp. ii. (Plate XXIX. figs. 2, 2 a.) 

Dejith of body 5 to 54 times in total lengtli, leng+li of head 
3 to 34 times. Head smooth, lias long as brojiil ; snont ol)tu{-ely 
]H)iuled, liair th(‘ lengtli of the liead ; diameter of eyt' 7 to 9 times 
in length of head, twice to twice and a half in the iiiterorhital 
width ; width of moutli rather more than half that of the head ; 
lips wide, pipiJlose ; yiosterior nostril ch'ft-like, a little nearer 
the eye ilian the end of the snont; pncinaxillary teeth forming a 
i-eniform group, the mandihulars two rounded gronjis ; maxillary 
barbel | to | the length of the head, not extending beyond the 
base of the pectoral ; outer mandibular barbel nearly as long as tlio 
head, inner nearly half the length of the head ; gill-memhranes 
forming an acute angle ; occipital process small, as long as the 
eye, sepamted from the interueui-al shield, w^hicli is v(n 7 small. 
Humeml process small, pointed. Dorstil I 7 ; spine suuxith, half 
the length of the head. Adipose fin 4 to 5 times as long as deep, 
twice to twice and a dialf as long as it,s distance from the rayed 
dorsal. Pectoral spine half as long as the head, its inner edge 
strongly serrated. Ventral not reaching the anal. Latter with 
11 or 12 rays, 7 or 8 of which are branched. Caudal rounded. 
Caudal peduncle as long as deep. Yellowish, bj*own on the back, 
with transverse series of round black sjxits ; a large black blotch 

18* 
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on each shle below the dorsal fin ; belly white ; dorsal and caudal 
fins with round black spots. 

Total length 100 milliin. 

Scvend specimens. 

Distinguished from the j>recediiig species and from 
gensis by the smaller eye ; from the former by tlie shorter, from 
the latter by the longei* maxillary barbel. 

31. Amphilios^ brevis, sp. n. (Plate XXTX. fig. 3.) 

Depth of body 6 to ()J times in total length, length of head 
3| to 3.^ times. Head much depressed, a little longer than bi*oad ; 
snout broadly rounded, ^ the length of the head ; eye very small, 
9 or 10 tirnes in length of head, 2| or 3 times in interocular 
width ; maxillary barbel | or | length of head, scarcely longer 
than the outer mandibular, inner mandibular alx)ut ^ length of 
head. Dorsiil I 6, equally distant fi-om the end of the snout and 
the root of the caudal ; adipose fin once and a half to twice as 
long as the rayed dorsal, 1^ to 1| as long as its distance from the 
latter*. Pectoi*al longer than the ventral, | the length of the 
head. Anal II G. Caudal feebly emai*ginate. Caudal peduncle 
as long as deej). Brown alxrve, dotted with black ; belly white ; 
caudal peduncle blackish towards .the base of the CAudal ; fins 
wliite, ca udal vvilli a large rhomboidal or cruciform black marking. 

Total length 48 millim. 

Two spetdmens. 

This species is most nearly related to A. platychlr Gthr,, which 
differs, among other points, in having the dorsal fin neai*er the 
end of the snout than the caudal, and the caudal peduncle longer 
than deep. 

32. Synodontis greshoffi Schilth. 

33. Sy.nodontis tleurops Blgr. 

34. Sykodontis decorus Blgr. 

35. Euf^IlILICHTHYS ROYAUXI Blgr. 

36. Phractura ltndica, sp, n. (Plate XXVIII. figs. 3, 3 a, 3 h,) 

Depth of body 7j to 8 times in total length, length of head 
5 to 5| times. Head 1^ to 1| as' long as broad, nearly smooth 
above, covered with papillose skin ; snout half length of head, 
obtusely pointed, projecting but slightly beyond the mouth ; space 
between the two nostrils at equal distance from the end of the 
snout and fiom the eye, or a little nearer the latter ; eye supero- 
lateral, its diameter 6 to 7 times in length of head, twice in inter- 
oculai* width; barbels thick and papillose, annulate, maxillary 
I length of head, outer mandibular inner mandibular | ; occi- 
pital pi'oeess narrow, 4 times as long as broad, narrowly separated 

* Jmphilius Othr. 1S64, = Anoploptervs Pfeff, 
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from the Kinall interiieural shiehl. Dorsal 1 6, ray loogest, 
slightly longer than the head ; second dorsal very small, originating 
above hist rays of anal, its posterior rays adnate to the back 
through a transparent membrane. Anal II 7-8. Pectoral a 
little longer than hefid, i*eaching, or not quite reaching base of 
ventral ; latter a little shorter, reaching anal ; outer ray of 
f)ectoral and ventral much thickened. Caudal with crescentic 
notch. Caudal peduncle much depressed, to 4 total length. 
23 or 24 doi'sal and 18 or 19 ventral scales, of wliich 8 or 9 are 
on the cjiudal peduncle, the hist 5 united round the latter. 
Yellowish brown alx)ve, speckled with darker and with four more 
or less distinct broad dark cross bands ; fins whitish, with brown 
sjMjts forming bars across the pectorals and venti‘als. 

Total length 82 iiiillim. 

Four specimens. 

The genus Phractura Blgr. wa.s repi*esojitod by throe species : 
P. hove.i PiTUgia, from the Lower Congo, of which I have lately 
examined three specimens belonging to the Brussels Museum ; 
P. scaphirhynchura Vaill., known fixmi two specimens from the 
Alima, U})per Congo ; and P. ansorgii Blgr., recently described 
in tliese ‘ fh’oceedings ^ from a single example discovered by 
Dr. Ansorgo in Southern Nigeria. The four species now known 
may be distinguished by means of the following synopsis : — 


I. Occipital piocessnot reaching iiiternoural shield; 

snout about half length of head. 

Head feebly rugose above , i»osterior nostril nearly 
as distant from the eye as the anterior from 
the end of the snout ; diameter of ejc 10 or 
11 times in length of head, 2^ or 3 times in 
interocular width ; maxillary baibel I length 
of head 

Head smooth above j posterior nostril nearly as 
distant from the eye as the anterior from the 
end of the snout ; diameter of eye 6 or 7 
times in length of head, twice in interocular 
width ; maxillary barbel I length of head 

Head rugose above, with strong ridges , ]H)sterior 
nostril very near the eyo, the diameter of 
which is 7 timeh in length of head and IJ in 
inti*rocular width ; maxillary barbel i length 
of head 

II. Occinital jirocess m contact with interneural 
shield ; snout mort> than half length of head ; 
e>y 7 times in length of head, IJ^ in iiiterocular 
width ; maxillary barbel 1 length of head . . 


1. 1\ hov9t Perugia, 


2. P. hndica Blgr. 


3. P. ansorgii Blgr. 


4*. P. scaphxrhjfnchura Vaill. 


C Y PRINODUNTID.fi. 

37. Haplogdilus singa Blgi*. 


ANABANTIDfi. 


38. Anabas maculatvs Thomin. 
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ClCHLlij-E. 

39. Hemichromis fasciatus Peters. 

40. PSEUDOPLESIOPS SQUAMICEPS, sp. II. (Plato XXX. fig. 1.) 

Depth of l)ody3| times in total lengtli, length of head 3 tinios. 
Upper profile of head curved ; snout a little longer than the 
diameter of the eye, which is conhiined 3| tinitvs in the length of 
the head and equals the interorhital width ; mouth with broad, 
thick lips, extending to lu'low anteiaor Ijorder of eye* ; 3 series of 
te<'th in tJie upper jaw ; occiput and sides of lujad with large 
scales ; 2 or 3 seri(\s of scales on the cheek, 8 gill-rakers on lower 
part of anterior arch. Dorsal XYJI 8; spines suhequal from the 
sixth, barely one third length of head ; longest soft rays two 
t.hir<ls length of ]>ead. Anal III 0 ; third spine longer than 
dorsals, two fifths length of head ; soft rays like dorsals. Pectoral 
about two thir'ds the length of the head. Vontial about the same 
length, not reaching the vent. Caudal rounded. Oiudal peduncle 
as long as dee]). Scales cycloid, 29 in a longitudinal, 13 or 14 in 
a ti’ansvcrso series ; uj)j)er lateral line on 8 or 9 scialos, forming 
an interrui)ted seiies, lower on 3 or 4. Palo biownish above, 
white beneath ; a dark liorizontal streak on each side of the head, 
behind the eye ; soft dorsal, anal, and wiudal fins with numerous 
tr ansverse seiies of small dark s])ot8. 

Total length 65 mi Him. 

Two specimens. 

Distinguished from P. nvdiceps by the scales on the head, the 
shorter dorsal sj)ines, and the interrupted lateral lines. 

41. Tilapta stormst, sp. n. (Plate XXX. figs. 2, 2 a.) 

TVeth in 4 to 7 series, outer deeply notclied, inner much smaller 
ami tricuspid ; 36 to 60 teeth in the outer jawinaxillary series. 
l)o])th of body equal to length of head, 3 to 3| times in total 
length. Snout lather pointed, with straight or slightly convex 
u])])(jr j)rofilo, to the diameter of the eye, which is contained 

4 to 4| times in the length of the head and equals the inter- 
orbital width ; width of mouth about | that of the head ; 
maxillary extending to between nostril and eye ; 3 or 4 series of 
sciiles on the cheek; large scales on tlio ojrercle. Gill-rakers 
short, some anvil-shaped, 11 or 12 on lower part of anterior arch. 
Dorsal XVI-XVII 9 ; last spine longest, about ^ the length of 
the head, about | the longest soft i-ays. Pectoral rounded, about 
I the length of the head, widely separated from tlie anal. 
Ventral not reaching the vent. Anal IJI 7 ; third spine about 

the length of the head. Caudal rounded. Caudal peduncle 
as long as deoj). Scales with strong marginal denticulation, 
30- 31 ; lateral line ; scales on the occiput and nape very 

small. Olive-brown above, some of the scales black at the base; 

5 or 6 more or less indistinct dark cross-bands; a blackish 
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opercular spot ; dorsal aiul Ciiudal fins with siuall dark spots ; 
a fine bhickish edge to the caudal above and beneatli. 

Total length 102 milliin. 

Five speicimens. 

Allied to T. faaciata Perugia. 


AppeTidix. 

In a series of specimens from other parts of the Congo State, 
belonging also to the Brussels Museum, the representative 
of a new species of a mariiie Clupeid genus was found, which I 
have great pleasure in naming after my friend and colleague 
M. L. Dollo. 

PttisTiQASTER DOLLOi, sp. 11 . (Plate XXX. fig. 3.) 

Closely allied to P. cayanus Cuv., but abdominal profile much 
h^ss convex. Bofitli of body 3 times iii total length, length of 
head 4 times. Eye longer than the snout, shorter than the post- 
(xmlar })art of tbe luwl ; maxillary extending to below the centre 
of the ey(*. Gill-rakers long, 25 on lower jiart of anterior arch. 
Dorsal 15, efpially distjint from the end of the snout and the root 
of the caudal. Anal 46, originating below the middle of the 
dorsjil. P(»ctoral nearly as long as the liead. Caudal deeply 
forktnl. Caudal peduncle as long as <leep. Aboxit 40 scales in a 
longitinlinal series. Ventral serration formed of 32 spiiiose scutes. 
Unifo»*m silvery. 

Total lengtiri20 millim. 

A single specimen from Banana. 


EXPLANATION OP THE PLATES. 

Platb XXVIII. 

Fig. 1. Micmlostes atormsi^ iiialo, p. 265. 

2. „ „ ft'inale. 

3. Phmetura lindicaf p. 2(58. 

3 rt. „ „ Upper view of head and anteiior part of body, X 2. 

3 b. „ „ Lower view of head, X 3. 

Plate XXIX. 

Fig. 1. Auchemglanis jmnekitua, i». 267. 

1 a. „ „ Oiieii mouth, X 2. 

2. „ pulcher, p. 267. 

2 a. „ „ Open mouth, X 2. 

3. Amphiliiia brevia, p. 268. 

Plate XXX. 

Fig. 1. Paeudophaiopa sqwtmireps, p. 270. 

2. Tilapia atormaij p. 270. 

2 n. „ „ Open mouth, X 2. 

3. PriatigaaUr doUoi^ p. 271. 
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5. Field-Notes Hpon soiru* of the larger Mammals of Pata- 
gonia, made betwecm Sejitemher 1900 and June 1901. 
By Hesketh Prichard, F.Z.S. 

[Received March 13, 1902.] 

1. The Huemul. {Xe}iela^>hus hisnhm,) 

{JImmvl of the Argentines and Chilians ; (Jiervo of the Ganchos 
of Southern Pahigoiiia; Hhoan of the Tehuelches.) 

In the neighbourhood of Lake Buenos Aires this beautiful 
deer first came under my obsei'vation. On the south side of the 
valley of tlie river He los Antiguos T sjiw a buck (which I shot), 
two does and a pricket. I was informed my Gaucho, Humphrey 
Jones, that the Huemul is found in the w<x)d8 as far north as the 
Welsh Colony of the 16th October about Lit. AiP, and that on 
the south its range extends to the Straits of Magellan. Its 
present habitat may be bi’oadly said to extend as far east as the 
foothills of the Andes. Dr. F. P. Moreno states tliat the Xene- 
laphm Imulcm has been seen in the hills in the vicinity of Port 
Desire on the Atlantic coast; I do not, however, think it is any 
longer to ho found there. So hir as my personal ol^ei'vat.ions go, 
1 never came acr oss a specimen farther* east than a couple of 
miles from the shores of Lake Buenos Aires upon its north- 
eastern side. The Indians say that this animal was at one time 
more numerous in this region. 

Dining the summer these deer leave the lower gi*ounds where 
the mosquitoes trouble them, and travel up to the snow-line of 
the Cordillera and even beyond it. At this season ! never 
observed a large herd; but in the winter, Mr. Cattle, a pioneer 
living near Lake Aigeirtino, informed me that a numerous herd, 
over 100 strong, luul visited the lake. 

'Die Huemuls are in the habit of wandering outside the forests 
in the morning and forenoon, but in the afternoon they genei-ally 
retire to their shelter, where they often lie down. I have found 
these animals in the dense forests upon the slopes of the Cordillera 
which boi’der the lakes. They are excellent swimmers, and cross 
the broad arms of Lake Argeutino without hes-itation. 

In December the Huemuls which 1 shot were shedding their 
ydnter coat, and 1 noticed that the bucks were fuither advanced 
in this matter than the does. There were a. few scraps of velvet 
clinging to the horns of one of the bucks which I shot on the 
17th of December. 

The best head that I secured carried 5 points. Mr. Von Plaaten 
Hallermund, of the Argentine Boundary Commission, told me 
that he had seen a Huemurs head carrying 8 points ; this was in 
the neighbourhood of Lake San Martin. One of my peones, 
Bernai'do Hahansen, who had penetrated into the same district, 
said he also had seen an 8- pointer. Mr. Cattle and his companions 
shot two bucks, both of which were 4-pointers. 
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Have for* the attacks of tlie Pumas, Xenelaphm hisidcua livas 
}>retty well undisturbed in its fastnesses. The Indians do not 
hunt the Hueinul, as in the forest-land their horses and holeadores 
are coinparati\'ely useless. They do occasionally kill a few, which 
may have sti*aye<l to the foothills and to the shores of the lakes. 

These deer, which know litth? of man, are in general very 
confiding. N(‘ai* the Colony of the 16th October, Jones told me 
tliat they had become very wary and difficult of access, as was to 
be exy)ected in a region where they are constantly hunted. Jn 
the unpenet]*at(‘d districts the buck is very coumgwms in the 
rutting- season, and luus been known to make some show of 
attacking man. On open ground, according to my exj>erience, 
they showed wondei’fidly little timidity, and would wait the 
approjich of man, but inside the forests they inva-iiably dashed 
away on catching a glimjrse of one of our pai-ty. 

When it has observed something unusual in its surroundings, 
the Huemul will remain watching and without moving for a great 
space of tinu*. On one occasion, T sjiw near Dike Argentine a 
buck and doe about a (juartei-of a mile away. I lay under a bush, 
watching some wild cattle, and the Huemuls stood and watched 
me for nearly an hour. They were about 10 yards apait. On 
my returning to the same spot in the evening, 1 found them still 
watching my horse, which 1 had tied up in their view. 

In one or two instances, when I fired at a Hueinul, the othei>? • 
of the herd have run towards tlie noise. Once this occurred 
when I wa»s in full sight of the animals. If, however, you have 
a dog with you, they will immediately take to flight. 

Musters, in his ‘ Travels in Patagonia,’ mentions a ‘‘red” d(*er. 
Of this 1 could find no trace; so that I conclude that he prol^ably 
refei red to Xenela2)hus hisitlcus under this name. 

2. The Puma. {Felis concolor piuna.) 

{Lion of the English settlers; Leon of the Argentines, Chilians, 
and Oauchos ; Gol of the Tehuelches.) 

The distribution of Felis concolor puma extends over the entir e 
country of Patagonia. It is to lie found in the Cordillera as on 
the pampas. I came upon trac’ks of this animal at the end of the 
north-west arm of Lake Argentine, about long. 73° 14', and 1 
also saw a Puma at the south-western extremity of that lake. 
Evidence of their existence accompanied the whole itinerary of 
the expedition throughout the entiie route it covered. The 
numbei* of Pumas in Patagonia is very great, more so than any 
traveller has as yet given any idea of. Two pioneers killed 73 
in one winter near Lake Argentino. Near San Julian immense 
numbers are yearly destroyed, but now, owing to the advent of 
settlei*s, their numbei*s are decreasing. At Bahia Gamerones, on 
the farm of Mr. Greenshields, 14 Pumas were killed during the 
winter of 1900. 

A female killed near Santa Cruz measured 6 feet 1 0 inches ; 
and a male killed nmr Lake Argentino, 8 feet 1 inch. 
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In strong contradistinction to the habit of Felia onca^ Felie 
concolor pumay when hunting, kills a number of animals from a 
flock or herd. To only one of these kills, however, does it retuiii, 
and it always makes some jaetence of burying the victim singled 
out for its meal, thi-owing up upon the body in many cases 
inei*ely a small bunch of thorns. This habit of the Puma is 
frequently taken advantage of by the shepherds, who poison tlie 
chosen caicaso. The l^uma, in ninety cases out of a hundi*ed, 
makes its first meal upon the entrails of the victim, or u])on the 
inside of the thigh by the gi-oin. Another point in connection 
with the pi'edatory habits of the Puma is the fact that it will 
travel a long distance, even ns much ns ten or twelve miles, after 
killing. 

Its method of attack, judging from an examination of its kills, 
a])pcais 1.0 be to spiing u})on the shoulders of its quariy and to 
break the neck. The destruction wrought by Pumas among 
flocks of sheep is immense. One Puma is said to have killed 
from a single flock u})wardsof 100, its total fora niglit amounting 
to 14. Cases ai e leported of Pumas havdng attacked horses ; and 
sometimes a herd of cows, with their calves, take up the trail of a 
Punifi witli a gi’eat deal of lowing, but do not follow it far. Felia 
concolor pim a usually selects a tempestuous night for its depreda- 
tions ujKm the herds. Authentic instances of their having 
attacked man are few. Dr. F. P. Moreno tells me that on the 
bank of the Kiver Leona, not far from Lake Viedma, he was 
attacked by a Puma. lie was walking, wrapped up in a Guanaco 
skin capay and he fancies the animal mistook him for a Guanaco. 
The Puma was killed by his comimnions, and was found to be in 
milk. Its cubs, however, were not discovered. Mr. Arenberg, 
of the Argentine Boundary Commission, was also attacked by one 
of these animals in the ncighboui-hotxl of Lake Buenos Aii-es. 

I have no details of the occun*ence beyond the fact that he was 
wounded in the face. These two instances must regard crl as 
exceptional, for the Puma is ordinaiily a very cowardly animal, 
and many are killed yeaily with the Idas oi* lasso. 

The Puma can easily be galloped down, as it rarely runs more 
than 300 yards or a quarter of a mile when pui’suedon horseback. 
It inva.riably stands at bay with its back to a bush or rock. 

Darwin writes that “ the Puma is a very silent animal, uttei ing 
no cry even when wounded, and only raiely during the breeding- 
season.” In the forests upon the slopes of Mount Buenos Aiics 
ne^ar Lake Argentino, one moonlight night, two Pumas circled 
round our camp, and for upwards of an houi* kept uttei-ing their 
peculiar ciy. On no other occasion duiing our marches, although 
Pumas often stampeded the horses and left ))lain tracks of their 
presence close to the camp, did I hear them break silence. 

3. Peakson’s Puma. {Fdis concoloi* ^learsoni.) 

On my retmn from Patagonia, I brought with me a skin of a 
Puma, which seemed to me to differ in some essential respects 
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from any known spetjies. Mr. J. G. Millaiw, on examining the 
skin, agreed with me, and pointed out that it possessed several 
charac^t(^ristics which do not occur in Felis cmicolor puma, I took 
the skin to the Natural History Museum, where Mr. Oldfield 
Thomas came to the conclusion that the animal was a sub-species 
of Felis concoloT pnmo^ and named it FeXia concolor pearaoni. 

The chief points of dillerence between Felia concolor puma and 
Felia coucolor j>earaoni are as follows : — The very different general 
colour of FeXh concolor pearsoui, being i-eddish fawn instead of 
silver-grey ; tlie proportionately veiy short tail ; light instead of 
dai’k colour on the backs of the eais, which are, moreover, more 
shai ply pointed in the case of Fells concolor pearaoni ; and the 
absence of dark markings round the digital pads. 

8e\eial Gauchos, settleis, and Indians informed me that there 
were two kinds of Puma in Patagonia, one being very common, 
grey in colour, and veiy cowardly. The other they describe<l as 
rai*e, much fiercer, of a rt'ddish colour, and somewhat smaller than 
tlH» grey common species. Among the 73 Pumas killed by the 
English 2 )ion(*ers near Dike Argent ino, one, Mr. Cattle told me, 
differed viuy much fiom the ordinary Puma,, and, judging from 
the devscription he ga\e of it, 1 have no hesitation in concluding 
tliat it was a sjiecimen of Felia concolor j)Garao7ii, 

4. Tuk Guanaco. (Lama huanachus.) 

(Uuanaco of settlers, Argentines, and Chilians; Rou of 
Tehuclches.) 

During the whole course of our tra\els in Patagonia (save 
when in the foiests) a day rarely jassed without our seeing 
Guanacos, They may he met within a few" hours’ lide of any 
settlement. The lange of the Guanaco extends all over the 
plains of Patagonia. In my experience they were most numerous 
in the Cahadon Davis, in the neighbourhood of liahia Camerones, 
ami on the high basaltic tablelands to the south of Dike Buenos 
Aires. At the base of the Cordillei‘a, and in some of the river- 
valleys under the edge of the mountains, the range of the 
Guanaco crosses that of tlie Huemul. 1 do not think, how'ever, 
that the Guanaco CAcr enters the forest: although I have seen 
them in the open patcdies amongst the lower w ooded juirts of the 
Cordillem. As the seasons change they move from lower to 
higlu'r gi’ound, but these migiations ai’e limited ; and a white 
Guanaco has been observed year after year in the same neigh- 
bouihood. During the time 1 spent at Lake Argentine — from 
1st Pcd)ruary to 15th May — I saw but few of these animals, for 
at that season alb the herds migrate to the high jiamj a. A 
herd 300 or 400 strong inliabited the higher plateaus of Mount 
Frias. 

FitzRoy, in his ‘‘Voyages of the ‘Adventure’ and the ‘Beagle,’ ” 
writes : — 

“ Do the Gujuiaeos approach the river to drink when they are 



ME. H. EEIOHAEB ON PATAOONIAN MAMMAUI. [Apr. l$f 

dying ? or are the bones and remains of animals eaten by lions or 
by Indians ? or are they washed together by floods ? Certain it 
is that they are remarkably numerous near the banks of the 
river (Santa Cruz), but not so elsewhere,” 

It is true that, although one comes upon skeletons of these 
animals upon the pampas, they are not crowded together as they 
are in the canadones or by the lakes near water. At the e<lge of . 
a lagcx)n at the eiistern end of Mystery Plain a gimt number 
of skeletons were to be seen. They extended in a wide track 
down the hillside and to the edge of the water. At Lake Viedma 
the margins of the lake, near the outflow of the Iliver Leona, 
were covered with their skins and bones. The meaning of this 1 
gathered from Mi-. Ernest Cattle. He told me that in the winter 
of 1899 enormous numbers of Guanaco sought the Lake Argen- 
tiuo, and died of starvat-ion u})on its shoi-es. In the severities of 
winter they seek drinking-places whei’o there are large masses 
of water likely to be unfrozen. The few last winters in Pata- 
gonia have been so severe iis to work gjmt havoc among the 
herds of Guanaco. 

At nightfall Guanacos gather into close order, a large herd 
collecting in a small I'adius. They seem to choose open spaces in 
which to pass the houns of darkness. In moments of <langer also 
they pack togetlier densely. At the sound of a shot, the outlying 
members of a herd will close up and sway their long necks almost 
to the ground in unison, I see that Darwin says that Guanaco 
are “ generally very wild and wary.” In places where they are 
hunted by the Indians this is no doubt the case, but on this point 
no law can be laid down. In some disti icts the Guanaco is very 
difficult of approach : in otheis extremely easy. Their instinct 
of curiosity is veiy largely developed. Duiing oui* wanderings I 
studied the habits of the Guanaco with ever increasing interest. 
In cold weather they become extraordinaiily tame, and will 
permit a man to walk among them as a shepherd walks among 
his sheep. 

The young are brought forth in the months of October, 
November, and the early part of December. In Southern 
Patagoma some are bom as late as the end of December. During 
the peiiod of copulation the bucks fight a good deal. I never 
shot an old buck which was not seamed and seamed with the 
marks of these contests. When fighting they give vent to loud 
squeals of rage ; they kick with their fom feet and bite savagely, 
mostly at the neck of the antagonist. The mai*ks of these bites 
are often deep and long. The skin of the neck is very thick. As 
has been noted before, the Guanacos drop all their dung in one 
spot, and near these spots their wallows are ordinai*ily to be found. 

I saw an old buck spend a long time over his toilet while his 
wives looked on and waited. He would ptiss nearly half an 
hour on his back with his legs in the air, at intervals standing i 4 p 
to neigh, and then rolling again. 
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5. Patagonian Cavy. {Doliohotu patagoivka!) 

(Called “ Cavg ” or “ //are ” indiscriminately by the English 
settlers; Lie/yre by the Chilians and Argentines; Paahi by the 
Tehuelches.) 

The River Deseado forms the southern limit of the distiilnition 
of tlie Patagonian Cavy. In 1833, Darwin writes, concerning 
the Cavy : “ I'hey ai*e found as fai* north as the Siena Ta-palguen 
(lat. 37° 30'), and their southern limit is between Port Desiie 
and San Julian, where there is no change in the nature of the 
count ly.” So far as my experience goes, I nevei* observed a Cavy 
after 23rd October, upon which <lay I counted fourteen upon the 
})ampa bi'tween Lake Musters and the settlement of Colohaupi. 
The i*esidents at Colohaupi informed me that that place formed 
the southei n limit of distribution of the Cavy. Jt is of course 
impossible to lay down an exact line, but I think 1 am sjife in 
sjrying that tlie range of tlui Cavy does not extend soutli of the 
4(lth parallel. This limit is the more remarkable inasmuch as 
th(i country south of lat. 48° docs not in any way mateihilly 
differ from that over whicli the Cavy is commonly to be met with. 
Jt is upon patches of diy mud that these animals are most often 
to be observed. 

b. Little Armadillo. (7>as?/pus minxitm.) 

(Pichijo^ the Chilians aiul Argentines; ^4/^cof the Tehuelches.) 

This Armadillo is never found south of the River Santa Cruz. 
During the four months I spent south of tliat liver I did not see 
one, but when, for three days, we crossed to the north bank, we 
met with four and killed one. Dasypiis inimUits is very common 
in the vicinity of the Bahia Camerones. 1 siiw no specimen in 
the forests of the Andes, but near I^ike Buenos Aires and Digo 
Viedma we found them at the foothills. 
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eommoxi with (jortain of tlie Gruos on tho one hand, and of the 
Ste; 2 ^anopodes and Herodionos on the other. 

It will he the aim of the present paper to supplement the 
evidence of th(\se alHnities which has heen so far collected, hy a 
careful study of the Osteology of tlie laJcouifonnes,-' a study 
wdii(;h sliall onihrace comparisons of the skeletons of tlie forms 
not now regarded as allies of this group. By thest‘ means it may 
be possihh* to ari’ivo at more definite conclusions concerning tho 
probable inter-relationship of the undoubtedly allied forms, and of 
tlieir phylogeny. 


ii. Tue Skull of the Adult, 

It seems to be impossible to dniw up, in concise terms, any 
dilinition wldcli shall serve us to readJy distinguish the skull of 
tlie Falconiformes from any skull of w hat we are agrt'cd to regard 
as the n(‘ar allies of this group. This is due p irtly to th(‘ fact 
that tho grou[) contains some very abeiTant forms with pecuhar 
skulls, and pai*tly to the hict that the charactt'rs upon which 
we are, wamt to rely for taxonomic purj)oses present us wuth many 
grade's of perfection even amongst tlie smaller divisions of tho 
group. Thus, the palate affords series of gradations between 
complete (h'smognathism and complete schizognathisni ; basi- 
pterygoid pi’ocesses may be very w^ell develoja'd or completely 
absent; the lachrymal may be free or fixed; the nares may bo 
pervious or imjxn’vious ; and so on. 

Tho best that we can do is to say that no indirectly d(*smo- 
gnathoua Falconiform skull ow'cs this form of desmognathism to 
the intervention of the vonu'r alone — as in the Cariamida.'. Again, 
no indirec’tly desmognathons Falconiform sktill cond)ines this form 
of desmognathism wdth a large vomer aiul a large anteri(»r palatal 
vacuity. No Falct)niform skidl lais supra-^orbital groewes, or has 
the palatines f\ised in the middle line posteriorly. Finally, all 
the skulls of tbis Ci der have an ossified orhito-spheiioid. 

T1 le resend ilaiices which tin* skull of the Faleonifornu's pre sents, 
through certain of its memhers, to the 8tega nopod es, Grues, and 
Striges v/ill l>e pointed out and discussed in tlu' following 
remai'ks. 


The Occipital liejjion. 

The plane of the occipital fommeii varies, from an ohli(|ue angle 
to one almost parallel with the long axis of the skull. The forms 
in which the plane is almost horizontal are tliose whi(‘h repiH'sent 
the higher types — the Eagles, Buzza.i-ds, and Falcons. The forairien 
in these forms thus looks downwaitls, insteaxl of downwards and 
backwai-ds. 

In tho Falcons, Buzzards, and Oatharta' there is a prominent 
cerehellar dome. This is loss well-marked in tho Vultures and 
Eagles, and in Serpentarms. 

The s}i}yra~foraminal ridge is fairly w^elbmarkod in every 
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member of tlie group. It is continued downwards on either sid(j 
to form the inner ])oi(ler of the processus alie exocxiipitalis inferior 
(paroecipital process, a net.). 

'J^lie himhcloidal rhhfe is always single and has an undulating 
outline. Jt is continued outwanl.s for some considerable distance, 
wlu'Ji it sudd(‘,nly bifurcates, om^brajich running directly outwaixls 
and fo]*\var<ls to terminate at the superior angle of the exoccipital 
wing, at its junction with the s(|uamosfil process; and one directly 
downwai-ds .and outwards to lose itself in the free boitler of the 
exoccip.tal wing n(a\r its mi<ldl(‘. In Serpentarim, Polyhoroides^ 
and tlu* Vidturi's th(‘ uj^piirand outer branch is baredy perceptible 
or wanting. In Catliartie there is a deep notch bet^reen the 
bifurcation, so that it ap]>f‘.‘irs, at fii’st sight, to be wanting. We 
may probably ri'gard this as the more primitive foian, since 
the filling-ill of tliis notch seems to have been to increase and 
perfect tlie tympanic apei’ture. ihneath the lambdoid.al ridge, 
and on either side of tin' cerebellar prominence, lies a well-marked 
depression, the supra- occipital fossa\ The latter appear to be 
best develojx d in the Falcons. In the Cathaii;.a3 they take the 
form of \\uh‘ channels. 

The exoccipit^il wdng is contimuKl downwaixls into the 2 ^y'ocess'ifs 
aim exoccipital is htferior of Suschkin (paroccipital jirocess, auct.), 
Thes(‘ will be found most strongly developed in the Cathartnp. 

The exocc’pital wdngs are much more* developed in the Striges, 
wdiere the u}>p(T and outcT iioidiion of the wdng is developed on 
cither side into a prominent, outstanding llabellum. 

The cranial roof (PI. XXXII.). — The cranial roof is never 
marked by supra-orbital grooves. 

In Serpe7iiariiis (PI. XXXII. fig. 2) the interorbital region is 
widened by long, horizontal, backw^ardly-directed lachrymal pro- 
cesses, the inner bonlers of which are closely ajiplied to the finiital, 
but do not fuse therewith. In the Cathaii;.*e (PI. XXXJT. fig. 1) 
there w^ould .appiyir to have been similar processes, but these have 
now fustKi completely with the frontal, a Yo^y of foramina oidy 
indic.ating their line of junction. 

In the Accipitres (PI. XXXII. fig. 3) these horizontal processes 
are free, and })r()ject on either side of the head, above the 
orbits. In the IhiteoTiida^ there is t\ small free plate of bone 
attached by ligament to the end of the horizontal process — the 
supei'cilia-ry plate. This plate is pi-obably a remnant of the 
snpra-orbital chain of ossicles sucli as occurs in some Paheognathap, 
e. g. I'inaoius, Stmthio, and in Psophia among the NeognatluT. 
Both the hoi'izontal process and the superciliai y plate have under- 
gone groat reduction in the Vultures, Gypohierar alone i*etaining 
a small remnant of the accessory jdate. This s.aino reduction of 
the hoi’izontal process is also a marked feature in Polyhoroides^ 
wherein it is almost suppressed; the (U'scmiding process of the 
Lachrymal, it may bo mentioned in passing, is very long and 
slender. The ku*hryra.al of Paiulion has umlergone still further 
degen e>rati on, having fused comjdetely with the frontals and 
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antoibital pin, to (pi*efi*t)ntixl). The hoi’izoiital process is practically 
suppressed. 

Tlie froi do- parietal region in Gypohierax, Aqtiila^ Fcdco^ 
Polyhorns, and Milvm, tlie pai*iota,l only in Pohjhoroides^ Puteo, 
and Haliaeius, is maiked by a shallow median groo\e. This 
groo\'e is more or less ti'aceablo in all the Accipitres sa\e the 
Caiharta' and Serpevtarhis. It is es]'ecially noticeable in the 
forms just enumerated. In the Catbarta' the roof of the skull 
presents an e\ enly rounded suifaee. The width across the skull 
at the froido~])arietfil region in no cfxse a})pr(wu*hea that of some 
Owls, e. g. Piihoj owing to the smaller size of the postorbital 
proc(‘sses. 

The fusion of the nasals with the frontals is complete, and 
leaves no trace of the line of junction. 

The Base of the Skull. 

The basiteni] oral plate in Serjientar kis on\y is xisibly thickened 
by ])ncumatic tissue. In the remaining members of this group 
it is a thin triangular plate with a slightly coneaxe vential 
surface. Posteriorly it is bemnded, in the middle line, by a more 
or less 'W(‘ll-ma.rked jaecondylar fossa. It extends outwards on 
either side as a wing-like plate to join the inferior wing of the 
exocci})ital process, in Serpentarinsy Eagles, Buzzards, Falcons, 
and Y ultuies, for instance. But in the Osprey this junction with 
the exoccipital - completing the mouth of the‘ tynij>anic cavity 
below— is formed only by a thin bar of bone. In certiun Vultures 
and in the Oatharta* tlie liinder angles of this plate appear to 
terminate in a pair of prominent mamihillaiy processes. Tlu‘y 
are the dfiminant features of this region of the plate, and by 
their great, size have come to he behind the actual jrosterior angles. 
Tlie tw o si(h*s of this triangular plate may have sharply deliued 
free edges, e. g. in Aquila, in which case the Eustachian channels 
are open grooves; or they may be jrartly fused with ossified 
connective tissue forming the anteiior wall of the recessus 
tympaiiicus anteiior, when the grooves are pirtly closed, e. g. 
Serpe7itariu8j llaliaHus, Pnteo; or they may fuse throughout 
with the infeiior border of the wall forming the above-mentioned 
recess, leaving only a small Eustachian apeiture at the apex of 
the tiiangle, as in the Cathartic and Pol yhor aides ^ for instance. 
In the Cathartic the parasphenoidal rostrum immediately abo\ e 
this aperture is deeply exatvated. This is especially marked in 
Sarcorhwmjjhus. 

The paiuspheiioidal rostrum mayor may not beai* basipteiygoid 
processes. These are largest in Serpentarins, wdiere they iie at 
the base of the rostrum. In the Cathartse they may be either 
short and broad, as in Caiharistes and Gypagus^ or very slender 
and seated further forward on the rostrum, as in Pseutiogryphns 
and Sarcorha/tnphus (Condor). This greater slenderness evidently 
marks the first stages in their decay. In a skull of Sarcorhamjfhus 
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in the collection of the British Museum the left process is smaller 
than tlie right, and both almost fail of their ]jurpos(», not only 
in this species but throughout the genus. They present witliin 
the Order every degree of degeneration, from tlie pi*ominont pillars 
of Serpentarius to the most minute prickles. 

Traces of the anterior basicranial fontanelle ai*e often present. 

The Lateral Surface of the Cranium, (Plato XXX I J J . figs. 1 8.) 

The tympanic cavity attains its greatest size in tli(‘ Falcons. 
It may be studied in its more primitive form in sucli e\amj>les 
iis Polyhoroides^ Tandion^ Peruis, and the Yultures. 'J’he lateral 
occipital wings which l)ound this cavity ludiind in Polyhoroides 
are but feebly developed. The free border, on <‘ither side, 
terminates in a blunt ami low prominence behiial and slightly 
al>ove the level of the processus zyyonialicus, and mai*ks at the 
siiine time the lower .ami hindmost extent of tin* tcmiporal fossa. 
In Pandion the free l)order of this wing, which is still feebly 
developed, slopes obli(|uely backwards ami upwards t(j tht‘ level 
of the processus articuLaris s(piamosum, then turns sharjjly 
forwards to terminate in the process itself. Pends rc'semblcs 
Pandion in this res|>ect, but neither the backwar<l slope nor the 
forward angle is so marked. \x\ SeipeuiarUt'^ ami the Vultures, 
e. g. Xeophron^ GypohieraXy and Gypavtusy the free edg(" of this 
wing is of greater extent, and pi*ojects as a slightly l aised i iilg(‘ 
beyond the zygomatic process, [In Gyps the foi*m of tlu' liiitTal 
oocipibil wing is dr.awn Iwvc'kwards and downwaids to tta ininate 
in a prominent processus ala) exoccipitalis inferior (paroccipital 
process), and thus in this respect difiers from XeophroUy A\here 
the wing is more feebly <leveloped and slopes from l»efore ba()k- 
wardsand upwards.] In Buteo the ridge latera<l of th(‘ zygomatic 
process is much more prominent. In llaliaetus and Aynlla it has 
increase<l still more. In the Falcons it forms a thin laminate 
plate, rising upwards to the level of the base of the zygomatic 
process of the squamosal, the free edge of which is turned 
forwards. In the development of this portion of the oxoccipilal 
it bears a strong resemblance to the Striges, e. g. Buho, 

The I’oof of this cavity is formed by the under siufaco of the 
processus zygomaticus squamosi. Its floor, in ))art by the 
lateral occipital wing, and in part by the ossifi(*ation of tissue 
extending l)etween this wing and the external angles of the basi- 
tempoi-al plate. In front it is bounded by the (piadrate. 

Within this cavity, in the dried skull, are two largo a})ortiires 
which may Ije considered separately. The first lies near the 
roof of the cavity and sepai-ates the squainosjil and otic articular 
surfaces of the quadrate. The aperture leads upwards and 
backwards, so as to form a space between the antei ior vei tical 
and horizontal canals of the internal ear and the lateral occipital 
wing. This is the recessus tympanious superior— the temporal 
recess of my earlier papers. 

The second and lower aperture is divided from the first by the 
Peoo. Zool. Soc.— 1902, Vol. I. No. XIX. 19 
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articular surface for the oti(! liead of the quadrate. Within it 
lie several foi-auiiiin and the mouths of two pneumatic cavities. 
The forjimiiin, are the foramen ovale and the foramen rotundum, 
the foramen for tlie 7th nerve, and the foramina of the sinus 
petrosus. Tlie ])neinnatic apertures aie, as already stated, two 
in numl)(a*. The first, and largest, o]>ens into the mouth of the 
fympanic ca^’ify at its an tero- ventral angle. It may he traceil 
inwaj'ds, and forwar<ls, as a tulmlai* recess leading into the para- 
sphenoidal rosfrum, terminating in the pituitaiy region. The 
anterior wall of tliis recess -the r^ecessKn timpani anterior — is 
formed in its larger exterior portion, as is shown hy Susclikin 
by ossifi(*ation of conn(‘ctive tissue extending in the young 
skull between the alisphenoid above ami the hasisphenoid below. 
When the Eustachian grooves are closed, they form two additional 
;ind much smaller apertures, opening one on either side, into the 
tympanic* cavity, belcjw the mouth of this anti‘rior tympanic recess. 
The s(‘cond of these apertures is that of the posterior tympanic 
recess. Jt. is very small and not easily seen. If carefully l(X)ked 
for, it will be* found as a small hole, lying (*audad of the foramen 
ovale and fcjrainen rotunda. It leads into a small pneumatic 
cavity lying below’ the hcjrizontal semicircular canal, and between 
this and the inferior lx)rder of tl»e^ lateral occipital wing. 

The reparation of the scpiamosal and otic articidar surfaces 
for the cpia (Irate by the aperture of the superior tympanic 
recess is a ixnnt of some inteiest. In the I^ikcognatha' the 
rccessus tympani supei ior is represented hya shallow’ cavity, lying 
behind the articulation for the' head of the (putdrate. The roof 
of the cavity is pierced by numerous small pneumatic apeitur(‘s 
leading from a, mass of dijdoc lying between, and above, the 
horizontal semicircular canal .and the hijiin care. The extcanal 
wall of this diploid tissue is formed l>y the }>ariet;il and lateial 
occipital bonces. In some* Dinornithida* there is a small apertuie 
connected with this mass of pneumatic tissue lying iw front of 
the .articulation fur the* cpi.adrate. In the Neognatlae the ap(*rt ure 
of thf‘ superior t,ym])anic recess lies- in Steganopodes, Tubinares, 
and Sphenisci, foi- instance - in front of the quadiate ai’ticular 
surface. But in the Accipitres and Striges, for instance, it 
w'ould seem that the separate .anterior .ancl posterior .a|>ei‘tui‘es, 
lying on either side* of the ai*ticular surface for the (|uadrate, in 
the ninornithidte, have here become confluent, and now foi'in one 
large aperture dividing the squamosal and otic aHicular sui*faces 
for the quadrate far from one .another. In the Hphenisci, })y 
reason of the great depth of the temporal foss.a lying immediately 
alx)ve, the greater pai*t of this recess has become suppressed, oidy 
the lower end now rcanaining. In the Pygopodes the relatively 
greater depth of the temporal fossa, coupled with a general and 
marked tendency for the suppression of pneumatic tissue througli- 
out the skeleton, h.ave combined to obliterate the suj)erior 
tympanic recess altogether. 

1 “ Zur Morpliologic des Vogc'lskelets,” Nouveaux M^ni. ik* la Soc. Imp. defs 
Natiiralistes, 1899. 
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The Squamosal rrominence , — In tlie mon' primitive foinis, 
such as Serpeutariiis, Poli/ho7*oldes, au<l Paruis^ the s(piamosal 
promil 1(311 cf3 is very fecihly dcvolopc'd. As usual , its inferior 
surface ailords a glenoid (3avity for the articulation of the sijuaniosal 
Imad of tlu^ (piadrate. Mesiad of this ghuioid cavity is the aperture 
of tin* sup(3rior tympanic rec(\ss. The zygcmialic proc(‘ss i.s vcay 
small ; in Serpf'utarius it is wanting. 

The sipiainosal prominence is seen at its h(*st in the R-ilconhhe 
(including Palffhoru.'^)^ where it projt*cts conspicuously fioui the 
skull wall. The zygomatic process is excessively developed in 
Polphot'us, where it hangs downw^ards, (»av(^s- fashion. o\’(*r the 
(piadrat(‘. In addition to this, is a st*cond ainl ecpially larg(‘ 
jirocess d(‘pending from tin* ant(‘ro-latei al angle* of the* lateral 
occipital wing, at its junction with the zvgomatic proc(‘ss. 

The po.st.(*ro-inferior angle of tin* stjuamosal, in Paltihonniles 
and in tht* Falcons, (hnvlops a large*, downwardly direct(3d and 
point.ed spike - th(3 pm*c.s.s*(/-s* artlcularis sqtuitnnsi. Jletweeii this 
and th(i zygomatic proc<‘s.s just descrilK‘d, tin* s(]uamosal head of 
the (piadraU* is tightly grasped. In Serpf^iUarlns, l,h(* Eagh‘s, 
Perais^ PandioHy Buieo, Circus, and many of tin* true 

Vultures, for instance, this articular ])roct‘ss is hut fet‘hly 
developed. In (Jatharta* it is wanting. 

The iempond fossu' ar<* for the most jiart hut shallow, lingiiifoi'm 
de])r(^s.sions in the jiariehal r(*gion of tin* skull, and which never 
ext(*nd backwards to meet the mid-dorsal lim*. In Serpeniartus 
they are ('xc(*edingly shallow’ and scarcely risi* above tin* level of 
the has(‘ of the postorhital proc(*ss. They art* h(*st di*\ i*loped in t-lu* 
Falcons a-nd PolqlmruSy wdi(‘r(* tln‘y (‘xteinl iuw.u*<l t,o w'lthin a 
:i shoi*t distance* of tin* (*t‘relKdlai* jwomin(*ii(*t*. 

The trigemitmlUwiuwow is com])h‘t(*1y isolated, lying far remo\(*d 
from tin* mouth of the superior tympanic r(*c(‘ss, .and consi<h*ra]»ly 
in front of a line drawn transvers(*ly through th(‘ skull across tin* 
stpiaiiiosal Iniad of the (piadrah*. 

Tin* orbits ar<' large. Jn Serpentarius tlu*y arc prot(*ct(*d from 
above by vvid(» ovau’hauging h*dges forim‘d by tin* frontal boni\s, 
behind, and ])y Iarg(*, horizontal, b:i.ckw’ardly-dir(*(‘ted, llattf*n(*»l 
plat(^s develop(*d by tin* lachrymal, in front-, d'hese, oin* on (*ith(*r 
sid(*, fit closely to the frontal. In tin* higli(*r Accipitr(‘s the width 
of the interorbital region of the fi-ontals is much l(‘ss, tin* free* 
(‘dge forming a, deep hollow. In this cas(j the hori/ontid ])roci*ss 
of the lachrymal is l(?ft as an isolat(3d spur projecting on (*ither 
side of the roof of the skull and overhanging tin* oi*))its. In tin* 
majority of such cases, the length of tin* spur is increas('<l by 
the addition of ti sepamte sc?ilo-shajK*d ossicle — tin* sup(*i‘ciliary 
ossicle. This is attacdied to the lachrymal by connective tissue. 
In the Falcons and Vultures it fuses with the lachrymal. In the 
Oathaite the supra-orhital limb 'of the lachrymal is suppressed, 
the lachrymal itself fusing completely with the frontal. 

The orhito- sphenoid is eompl(*tely o.ssified in aH the Falconi- 
formes. 


19 *^ 
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The interorbital septum is pierml only in the lower members of 
the various groups of Falcoiiifonues. For insttince, in Herpeniar ius 
and Cathartes^ in Pandiou and Fernis, Fohjhorides^ Gypohierax, 
and the lower Vultures and Eagles. 

The Ethmoidal Reijmu— Tho onesethinoid, as in Neognatha> 
generally, is, as it w(*i'e, obliquely truncated at its anterioi* end, 
so that its fr(H‘ edge slop(‘s upwards and forwards. This is due 
probably to tlu' shortening of the paraspluaioidal rostium. This 
shortening process is \ery conspicuous in the Accipitres. It 
rarely, if eviT, (‘xteiids forwards l)eyond the level of the lachrymals 
in any Neogmithfe. In the Pala*ogTuithte this rostrum extends 
forwards for a considerable disbince in front of a line drawn 
transvers(dy through the skull a<Toss the lachrymals. The 
mes(‘thmoid extends backwartls, as in all other birds, to fuse with 
tlu‘ oi-bibil plate of the fronbd, and the oi“bito- and presphenoid, 
and the parasphenoidal rostrum Ixdow ; thus forming the intei’- 
(abital stq^tum i-ef erred to alK>ve. From the neighbourhood of 
its truiujated antc^rior border springs, on either side, a mort‘ or 
less extensive wing>lik(‘ process — the prefrontal or antorhital 
plate. 

The prefrontal is somewhat feebly developed in Serpentarius^ 
Polyhorokles^ and Pernls, for instances In Uathai'ta* and in the 
Falcons it is much larger ; in the latter it extends outwards to 
afibrd a more oi* less extensive lateiul support for the lachiymal. 
In the foriuei*, the lachrymal and prtdrontiil relations become still 
more intimate, since they fuse one with another. 

The region of the mesethmoid expinds dorsad into 

a brcwid hoiizontal plate underlying the antm-ior ends of the 
froiitals, the nasals and th(» nasal processes of th(i premaxillaiy. 
In the Vultures, Eagles, and (Jatharbe nmrke«ily, and in the 
majority of the Accipitres tf) a less extent, the fri‘e i*dges of 
the horizontal Jiliethmoidal platt; turn <lownwards and inw'aiils, 
and finally back weal’d s, to join the prefrontal; thus forming an 
ossifi(Hl olfactory chamber. This is most perfectly developed in 
the Cathaiite, where tlu' chaml)er is of veiy considcaable extent, 
recalling tluit of the Tubinares. In SerpentariuSy the Falconidte, 
and Eutoonidje, this ossified olfactory chamlxu* is extivmely 
reduced. In the two latter forms })erhaps the great development 
of the prefrontal may be regarded as filling the place of the 
ossifications of the horizonbil plate. 

The olfactory nerve, in leaWng the skull, generally travels along 
a groove in tlu^ dorsal border of that portion of the mesethmoid 
wdiich forms the interorhittd septum ; sometimes this groove is 
covered in by the ossification of connective tissue, e. g. Cathartw. 

I w’^ould revert once again to the comparison between the 
olfactory chamber of Catliai’ta> and that of the Tubinares. In 
the former the free edge of the horizontal aliethmoidal plate 
turns downwards on either side mesiad of the lachryiiail, so as to 
leave a considemble space between itself and the lachrymal, to 
form the Harderian fossa. Furthermore, it would seem that the 
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aliethtiioidal oxtensiofis of this plate exteinl hackwarrls so as 
to form ii complete olfactory chamber leading backwards directly, 
tunnel-wise, into the biain-cavity, through the apertures for the 
olfactoiy nei*ve. 

In the Tubiiiares we have a veiy similar olfactoiy chamber, 
but of far greater size. This is due to the fact that the pi efi'ontid, 
which is enormous, arises so far back that the interorbitaJ septum 
is reduced to a small ring of bone sun*oimding the interorbital 
fenestia. Furthermore, the backwar<l position of the pridrontal 
has involved it in the formation of the lower lah*ral segment of 
tb(' a})ertur(‘ for the olfactory nerve, which may also be l(*gitiiiiately 
d(‘scrib(*d as enormous. The upper lateml segment of this circular 
aperture is lormed by the (lownturned edge of the horizontal 
aliethmoidal jilate. Normally, in Neognatlue, the olfactory nerve 
lea\ es by a. small foramen jaereed through the free edge of the 
orbital [date of th(‘ frontal Jind the ))(n [)endieular plate of the nies- 
ethmoid, runs in a gi'oose along the dorsal border of the [date, 
and themc(‘ gains the olfactory chamber. In the instance W'e 
have just (‘xamine<l, the (dfactoiy aperture o[)ens directhj into the 
chanilKT. 

It is possibl(‘ that the comlitions which obtain in the Tubinares 
may re[>r(‘s(‘nt a [>rhniti\'e stage*, tlu‘ olfactoiy chamluT having 
Imhui [uished forw^ards by the great ilevelojimeiit of tlu* (*rbits, 
demanded by the increasing size of the eyi*. Tn Apteryx^ wdi(‘re 
the eyes are very small, the tdfactory cavity is in close juxta- 
position w’ith the brain-case. The fact that the chamber is of still 
greater relative sizi‘, and very complicat'd internally, only indicak's 
a further s[iecializati()n of the primitive condition. In the Palao* 
gnatha* we may trace sevei'al stages in the forward shifting of 
the olfactory chamber corridated w’ith increast'd size of the eyes 
and orbits; as a study of the skulls of Dlnornis^ Stmihio, 
iJronuvKH^ Rhea, and Tinamm will show*. 

The develo[)ment of the olfactoiy cavity is a [loint which will 
evidently re[)ay further investigation. 

The nasal septum is divided by a considerable gap, or cleft, 
from the niesethmoid. This cleft, the craiiio-facdal fissure, is widest 
ventrally ; the niesethmoid and nasal septum being in contact 
immediately Ixdow the nasal [U'oeesst's of the pnanaxilla. In the 
Catharta* alone among the Fa, Iconi formes, the external na res are 
pervious, only the proximal portion of the nasal septum being 
present. This, in Rseudogryphns califinnikmas^ extends forwards 
for a short distanci* to encroach uptm the external narial a[>ertnre, 
and is pierced by a i*ound fenestra. This [Kxsterior portion of the 
nasal septum, in Catharta*, expinds to form a bronl base which, 
extending outwards on either side, joins the widely sc[)aiated 
maxillo“[>ala,tine processes, and so converts a schizo- into an in- 
directly ilesmognathous pilate. In many of th(‘ true Yultures, 
e. g. fVyps, by the ossificjition of the alinasal ectoetlinioidal w^all, 
the nostril, in the dried skull, is of the same shape as in life. 
The olfactory region of the nasal labyrinth, in Oyp^’, provided 
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with fui OHsiticjition of the basis of the choncha ined}ci which 
projectH into the cavity from the outer wall. In the true Falcons 
the ossification of the aliethmoid causes the anterior nares to be 
round in foiaii as in life, in Polffhorokles crescentic. In both, the 
aperture' (lis])lays within its mouth a small median bonypapilla- 
the jKipilla of tin; concha- vestlhulnm. of Suschkin, the alinasal 
turbinal of W. K. J^arkei*. The details of the structure of the 
cartilaginous nasal lab^Tiiitli and its ossifications have been 
exhaustively worked out and l)eautifully illustrated by Dr.Suschkin 
in his mast(‘i‘ly monograph on the skull of Tinnnncnlns. 

The (U'an ial Caviii/, The mete-n cephalic fossa of the Falconiformes 
is more l>asin shaped in the smaller than in the larger forms. 
M()reo\('r, in t hese smaller forms the anterior logion of the fossa, 
is tilted U2)wards and backwards so as to form an acute angle with 
tlu‘ long axis of thi* skull. The trigeminal foramen, in Falco for 
instance, is sharply cut oft' from the mesencephalic fossa by an 
ONerlwmging ledge of bone. The oi’bito nasal forainen also lies 
imuK'diately uiidej* this ledge. In the Vultures, the ujiper ledge 
of bone overshadowing tlujse apeitures is less extf*nsive, so that 
they coiiK' to lie ]>artly in the floor of the mes(‘ncephalic fossa, 
liie apertures of the vagus and. internal auditory meatus <lo not 
offer any Aery important points of difTereuce for comment-. 

The re rcMlar fossa is shaiply defined and variable in relati\e 
])i ()portions, ludng, for instance, larger in Falco than in Yidtnr or 
(^irctfs. T\\i\/locc/flar fossa is, in Falco, cordiform, and apparently 
rather shalloNAer than in other forms. 

The mesence/thalic fossa is vei-y sharply <lefined. It is handl'd 
above by ji broad overhanging ledge formed by the tentorial ridge. 
The distinctness of its inferior borilei is bhureil, in Vnltnr^ by 
the api'i’l-uros of the ti igeminal and orbito-nasal ner\'es, which lie 
in the floor of the fossji. In Falco these are shut oft' from this 
fossa by a bonv shelf, and o}»en inward into the dorso-latej‘al 
border of the metencephalic fossa. 

The pitaiiarg fossa is deep and tuladar, and passes almost 
\ertically doAvn wards. Tin* hinder boundary of this fossa, tlu' 
(lorsami sella:, foi ins a narrow' ridge passing foiwa-i’ils aiul upwai*ds 
to terminate alxive the oculo-motor foramen. The antei-ior 
border ol the fossa is hounded by the t.ransverse pre-pituitaiy ridge, 
which ])asses forw arils into a narrow, sometimes triangulai', ojitic. 
2)la.tform, on eithei’ side of Avhich lie the oj)tic foiamina. The 
o2>tic j)la.tforni is continued u2)W'ai*ds, forwards, and backwards 
into the 2 ^r€-optic 7 ndge which may be traced, in for instance, 

on either side into the tentoiial ridge. In the majority of other 
forms, 2>robabIy, it disft2J2wars before reaching this, e. g. Valtur, 
Falco. 

Tiui oculo-motor lies immediatidy caudad and ventrad of the 
o2)tic foramen, it is continued backwards in a rathei* wide groove 
into the dorsum sella*. Below and antei'ior to this forainen is 
the H2)erture for the internal ophthalmic artery- - when this is 
separate. It 02)ens into the 2>ituitary fossa some distance from the 
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aperture foi* the interuni ciirotifl. The pathetic lies doi’satl of the 
ociilo-iiiotoj* forauieii, and may be continued hackwai-ds and down- 
wards })y a, groove terminating above the or) )ito- nasal foramen. 

Tlie corehral fossdi do not lie altogetlicr in fi'ont of, ])ut rather 
exhibit a tendency to overlap the cerebellar fossje. The lateral 
(‘xteiision of tlie (‘erebinl fossa' is very marked. The fosste ai*(* 
conspicuously depressed <lors()-ventrally. This is most noticeably 
so in Falco : the distance between tlie point wdiere the right and 
left t-entorial ridges convergti to join the median bony falx ami 
the prominent triangular bony boss which bounds the mesen- 
ce])halic fossa, josteriorly being considembly less than in Valtar. 

Hie olfactory fosstc are representi'd by a small median pit 
leading forwarils into two narrow ajiertures for the optic nerves. 


77tc PrenHi.nlla, 

'Die priuna.t'illa, in all the Falcon i formes, is more or less dis- 
tinctly booked at the tip. In length and stoutness it varies. 

In the Falcons and Polyhorm it is shoi t and wide and much 
hooked. The tomium, in Falcons, is notched, or rather is 
pi’ovideil with a distinct ‘‘tooth.” The palatal surface in both 
Fal(‘ons and Polyhitrns is extensive and markt'd by a well-defined 
median ridg(', ^lassing liackwanls in the maxillo palatine processes. 
This ridge is faintly represmited in Serpeniarins, 

In many Vultures, the jialatal surface of the premaxilla is move 
or less deeply hollow^ed (Plate XXXJ. fig. 5); thi‘ excavation 
lH:*ing most noticeable in the larger forms. In otheis, wdiere 
the breadth is slender, the pilabil surface is but slight, passing 
ra])idly hackw'aiMls into a groove filled by the \entral border of the 
nasal septum. 

In the majority of the Falconifornn's, the palatal surlace of 
the preinaxilla i-esenddes that of the smaller Vultures — is slight, 
bifurcate, and filled by the ventral surface of the nasal septum. 

The Catharta* differ markedly from all the oth(‘r Falconiformes 
in the form of the palatal surface of the premaxilla. Jn these 
last the body of the jiremaxilla is veiy highly pneumatic, 
a se(;tion theivof i-evealing a mass of cancellati*d tissue between 
two denst^i plates of iKme. This increase of pneumatic tissue 
brings the palatjil surface ilown close, or very near to, the 
level of the tomium. In the CatharUe this [meumatic tissue is 
almost w^anting, so that the palahil siirface t‘omes to form a 
vaulted chamber. Tlie I’eseniblance in the structure of the pre- 
maxilla to the Tubinares is veiy sti-iking. 

The fusion of the nasjil processcvs of the premaxilla wdth one 
another and with the nasals is very complete in all the Fal(*oni- 
formes. 

In Mi<yrohiera.c the beak ai*ticulates with the skull by means of 
a fronto-nasal hinge as in PaiTots and some other birds. 

In the 0atharta3 the fused lachrymal and fi*ontal combine to 
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form, with the nasal bones, a more or less perfect fi*onto-nasal 
hingo, SCO nlso p. 291. There is no transverse hinge as in 
Microhierax or in Pari’ots. 

71ie Maxillo-J iigcd Arch, 

The maxilLi is indistinguishably fused with the premaxilla. 
Tfic niaxillo-palatiiic processes have slowly increased in size so as 
to coiiv(*rt wliat was originally a scjhizognathous into a desmo- 
guathous palate. Many interiiiedijite stages in the course of this 
tiansi’uniiatioii luivc boon pi-eserved and will be discussed foilih- 
with. 

Ill the study of the tmnsitioii of the palate fiom the schizo- 
giiathoiis to the dosiiiognathous tyjie, W’^e will commence with 
Hlaibus : this form heiiig regarded by J>r. Huschkin as exhibiting 
more* ])rimiti^ e characlois than any other Accipitrine bird. 

Ill hJla/ufs then (PI. XXXI. fig. 2) the maxillo- palatine pro* 
et‘sses turn inwards in the fonn of a pair of small, very pneumatic*, 
Jiainulate processes. Although they hem-in the vomer on either 
side, they do not extend so far inwards as to touch it. Distad 
of the voiiK*r they are hidden by the palatines, and thus leave 
a. large median palatid vacuity exposing the nasiil septum a.lK)ve 
ami lying in the mhhlle line. The ma,xillo-j>ala.tine piwosses 
themsc*lves are pierced, laterad of the palatines, and lietween 
tliese and the tomium, by a large foramen. The palate, however, 
of Klatuts is not, 1 think, to be regarded fus primitive, but 
specialized (see p. 8). Cireaxtm (PI. XXXT. fig. 4) is also schizo- 
gnathous, and probably represents the intermediate type of palate 
which has given rise, by specialization, in one direction to the 
palate such as is found in EUmus and the Ciithartie, and in the 
other to such as obtains in the Vultures ami Falconidte. 

Ill A</a,?7(6 (e. g. J. chrgsaetos, A, aiidax), Sjnlormsj and Thraa- 
(let ns Jmrpgui we find the maxillo- jjalatines gimtly incieased in 
size aiiteio povsteriorly, and extending inwards mesiad of the 
palatines : so much so as to almost completely fill up the space 
lietween them. The nasal septum is now visible only through a 
narrow palatine clink. This increa»se in bulk has now caused the 
maxillo palatines so nearly to approach one another, that they 
almost, if not quite, touch. But they are yet distinct, and the 
palat(j must accordingly be regarded as schizognathous. 

In SerpeitUirins they touch throughout the greater pail; of their 
length, concealing the nasal septum (PI. XXXI. fig. 7). 

Indirect desmognathism, brought about by the downward 
extension of the nasal septum, obbiins in the majority of Accipitres, 
and can best be studied in such forms as Elanoidea, PandioUy 
Vultures. In Gypaeiiia and Keifphron^ for example, the maxillo- 
palatines do not meet in the middle line, and but for the nasal 
sc{)tum would be bounded anteriorly by a large palatal vacuity 
as in Cathwrtea, 

I)ir('ct desmognathism is pex'haps only found in Falconidie. 
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In all the desmognathous palates the maxi llo- palatine processes 
remain free posterioily. 

In the Cathartic we have a palate of quite peculiar type 
(PI. XXXI. fig. 1). The maxillo- palatines, as in Elaitas^ are 
relatively small. Put whilst, in Elanns^ it will be remembered, 
they were of a spongy texture, in Cathai-tie they aie represented 
by a shell-like lamina with its concavity downwards. The extemal 
lateral border of this lamina is anchylosed with the n.asjil. Tlu‘ 
antrum is represented by a small cavity at the extreme anterior 
extremity of the ]>late. These shell-like lamime fail to meet in the 
middle line; nevertheless the palate must ])e rega-i’ded as of the 
indirect desmognathous ty[)e on account of the fact that the nasal 
septum expands \ cut rally into a horizontal plate, fusing on either 
side with a pair of strap-shaped lamime arising from the inner 
dorsid border of th(» maxillo palatine procM‘sses (=the ant(U*ior 
septo maxillary spur, Parker). J )istad of the maxillo- palatines and 
nasjil septum is a large anterior palatal \ acuity loofed only l)y the 
nasal ])r()ces.se.s of the j)r(*maxilla. This legion of the jaw recalls 
that of the Tiibinares. Ihit the })alate of the Tubinares diffei s 
in the absence of an ossified nasal s(‘ptum and the great size of 
the vomei*. 

The jugal is wanting from the (juadrato- jugal arch in tin* 
Falcons. It is cei tainly present in Accipitcr^ ajid perhaps in other 
Accipitres. 

Jn sonu^ examples of Ilierofalco the (juadiato-jugal bar is 
connecte<l with the maxilla by a distinct joint. The maxilla con- 
tributes towards this articulation a backa\ar<lly directed, columnar 
bony process, which imme<liately ov(*rhangs tlu' ('xtri'ine posterior 
angle of the tomium. B(H‘n from below, tlu‘ articulation is 
transverse in fojin. From above, it is concealed by a spike of 
lone from the quatlrato- jugal, which projects f()r\^ards into the 
mouth of the antrum. The sporadic formation of a joint in this 
position seems to me a loint of some consideral)le interest. 

The Vomer, Palaliue, and Pterygoid. 

The vomer in the Accipitres is never a veiy large bone. It is 
blade-shaped when completely dev elojxMl, and sonu'times is slightly 
bifurcated at its extreme posterior end- seen from the ventral 
surface. Its base is i-eceivo<l between the anterior borders of the 
dorsal lamime of tlic po.sterior expanded mid of the palatine : 
sometimes fusing therewith, e. g. EerpentarUie. In the Falcons 
the vomer terminates in a bilobate expansion which rests upon 
the fused maxillo-palatine pi’ocesses, between their fiee posterior 
projections. In Pohjhorus and Milv^ago this expansion is barely 
perceptible. In Milviis (e. g. J/. aie^'), llaliastar, Peru is, and 
Buteo (e. g. B. jakal) the vomer is long and slender, and anchy- 
loses with the maxillo-palatines. In Aqitilhae the vomer extends 
far forwards between the maxillo-palatines, but remains jierfectly 
distinct thei-efrom. 
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Tn the Vultures tlie vomer appears to be wanting, save in 
Gypaetm^ where it is large. Jn Neoj)hron and Gypohierax vestiges 
i-emain, and it may be tluit these tnices are lost in maceration in 
other skeletons, in the lemaining Accipiti-es it is either vestigial 
or wanting. 

Ilie jKdatine perhaps more nearly lesembles that of Cariama 
tluui any othei*. Tt extends forwanls as far as op slightly beyond 
the level of the external narial apertures, running beneath the 
maxillo-palatine process. It increases gradually in width from 
before backwards, reaching its maximum expansion a,t a j)oint 
immedhitely below the prefrontjds. Fj'om this jx)int backwards 
it comes into relation with the paras] )henoidal I'ostrum ; the j)ala,tine 
of the light and left sides combining to form a narrow, veiy 
shallow trc'iich, gliding up and down the I'ostrum witli the move- 
ments of the facial ap])aratus. That j)Ortion which is connected 
with the rosi-rum is somewhat sca-oll-like in form, tlie free anterior 
edge of the sci’oll ])assing downwards and forwards into the mesial 
border of that jiortion of the palatine which is continued forwards 
to terminate below the max illo- palatines as a rod- or rather stra]>- 
shaped blade. Seen from below, it would seem as if the scroll- 
sha])ed region of the expanded ])alatin(‘ plate were caused by a, 
grooving out of substance of the' palatine itself, causing a dee]» 
median trough, bounded on either side by a, sharj)ly-defined ridge 
rei>resenting the mesial border of the j)alatine, e. g. and 

Sarpmilarlfis. In other Accipitres, in vaiying degrees, this ridge 
])rojects dowi\wai*(ls and forms a more or less conspicuous keel. 
This keel is especially strongly marked in th(‘ Falconida'. 

The pteryfjoul in the low'er forms, e. g. SerpeniariffSy Gatharlm^ 
bears an articular sm*fa<*n for the basi])terygoid process. In the 
Acci]ntres it forms either .*i cylindrical or twdsted ro<l-shaped 
bone. The adult ])alato-j>terygoid articulation is of the tyj»ical 
Neogna thine ty])e in all but Pandioii. in Pamlimi the anterior 
end of the pterygoid is Y-shaped, the external fork of the Y 
articulating with the external ]»ostero-lateral angle of the ])alatine. 
This is, so far as I am aware, a quite uni(]ue feature; but iKwer- 
theless a quite secondary character, and in no way comparable to 
the foi’ked ])terygoid of Ajderyx, 

Themaxillo-jugalbar in the Cathartie furnishes some interesting 
matter for study, in certain jieculiar features (tonnected with its 
a-uterior end. These features may be traced through a series of 
sbiges gradually increasing in complexity, and associated with a 
gradually developing fronto-nasal hinge. 

In Cathartes {C. aura) this bar, when it reaches the middle of 
the lachiymo- nasal fossa, s])lits into a long inferior dorso-ventrally 
depressed lamella and a superior shorter rod-shaj)ed poi*tion, 
whudi extends forwards to within a short disbinceof the maxillary 
process of the premaxilla. [In one skull (1186 h) in the Museum 
Collection, on the loft side, the terminal portion of this maxillary 
process, it should be mentioned, is segmented off to form a veiy 
small sepaiute triangular ossicle.] 
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In Catharistes the fission of the bar takes place nincli further 
forward tlian in CatharieSy find the short superior segment is 
abruptly trumvited and rouglfly articulates with the aforesfiid 
maxillary process of the pi'einaxilla.. 

In Gypagus this inferior limb remains much as in (Jathartes 
and CatharhteSy but the su})orior limb now foi*ms a shorter but 
laterally compresscid hmiina with a hollow aiiteiior border fitting 
into the rounded })osterior border of the maxillary process of the 
premaxilla. 

In Pspndogrgphm and Sarcorhamphu s the short, laterally coiu- 
jaessed u])per limh now forms a spatidate process, working in 
opj)osition to a shallow depression in the maxillary process of the 
pitfmaxilla. 

Tlie gradual develo})ment of these peeuliai* articulations seems 
1.0 have gone hand in hand with tlie <lev(‘lopment of a nasal 
hinge, formed by a dee]) notch hollowed out of the anterioi 
bol d (‘1- of the lachrymal, for the rece})tioii of a “ toot) )- shaped ” 
process lK>rne by tJu* outer Ijorder of t he nasal. This forms the 
liiiige ; the necessary movement of the heak upon the skull is 
afforded hy the elasticity of the nasal and premaxillary ])rocesses 
lying mediad of the right and left notdies. This hinge is most 
pel feet, in Gi/paguSy Pseud ogrtjphnsy and Sarcorhanijdtt^s. In 
(UUharistes tin* lachrymal is only barely perceptibly notched. A 
furtber study into the origin of structures like the jaesent would 
prove j)i‘ofitahle. Aiv they to be astaibed t.o kinetogenesis ^ 

The composition of tlie <|ua.drat/0- jugal bar, as reveale<l by an 
immature skull of (UdharteSyis interesting, and chietly on account 
of the large share which is borne by the maxilla. Tlii.s, together 
with the jugal, extends backwartls as a long slemler hai* to 
wdthin a short dist^ince of the quadrate articulation. ^fhe 
jugal terminates anteriorly to meet, and sometimes articulate 
with, the maxillary process of the premaxilla, and apparently in 
/*settAlogrgph(ts and SarcorhamphuSy for instance, becomes much 
l)roa<lened to make the articulation the more complete. The 
(piadrato-jugal apjw'ars to terminate at about the middle of the 
inner aspei't of the bar. A sliglit.ly older skull of Serpentarlusy 
but still showing traces of sutures, agrees very (‘losely with w^hat 
has just been described in Catharles, The great backward extern 
sion of the maxilla aj)pears to be a Neognathine character. 


11m MandlhU\ 

The mandible of the Accipitres is truncated posteriorly, and 
has a very long internal angular pi‘tH*ess. It very closely 
i*esembles that of the Dubonine section of the Striges, so much * 
so as to re(iuire very careful discrimination. In comparing 
mandibles of these tw’o groups, it will be found that among the 
Accipitres the two rami foimi a less open angle one with aiiothei*, 
and the ventral aspect of the internal angular process is not 
marked by a median ridge. The lateml vacuity in the mandible 
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of the Accipitres i« wanting save in the FalconidsB, wherein 
it is conspicuous. It differs, howevei*, from that of the Sti'iges 
(1) in that the coronoid extends foi'wards along its whole 
length, and (2) in that there is a small foiumen lying immedi< 
ately behind arid aliove tlie vjicuity for the passage of the 
iiiaiidibular hrancli of the tiigeminal. Furtheiinoi-e, the extenial 
later al border of the articulaie develops a sti'oiig upward and 
batikwardly directed hook-like process forming a deep notch 
between itself and the extreme postero- lateral angle of the jaw. 

In the Stiiges, the Buljonhla* have the coronoid terminating in 
a spike-lik(^ fashion near the middle of the lateral mandibular 
vacuity. In the Strigidie the vacuity is much smaller ; anti the 
coronoitl terminates in front of it, in a trunwited and spatu^ite 
jiroces.s. The V-shnped angle of the jaw is similar to that of the 
Accipitres ; but the internal angular process is relatively more 
fc(d)le, and tin; infer ior border of the jaw is sinuous, whilst in the 
Accipitres it is nearly straight. 

The Hyokl. 

The basihyal is partly ossified ; short cerabihyals are also 
represented. The basibranchial has a diamond- shai>e<l Ixxly 
continued backwards into a long style, repre.^enting the 2nd 
basibranchial (ur*ohyal). The cemtobranchials are long. The 
epibraiichials are more than half as long as the ceratobranchials. 

iii. Tuk Vertebral Column. 

All the pi esyn sacral vei*tebr{e are heterocadoiis. In all, save 
the Falconidie and }\)lyborida», the thomcic vertebra* ar e free. 
In the two families just mentioned all the thoracic vertebi’w are 
ankylosed save the penultimate, which is free. Jlerpctotheres is 
the only exception to this rule, having all the thoiacics free. 

The cervical vertebra3 are relatively thick and short, and have 
in the larger foi*ms a somewhat swollen and massive appearance. 
The ankylosed cervical ribs, wdiich are present in all but the 
atlas and axis, never extend backwards as far as the end of 
the centrum. The anterior lateral border* of each is jiroduced 
upw’ards into a flattened plate, foimiing the outer wall of the 
vortebrai'terial canal. This pleurupophysial laniella is shoi*t 
an tero posteriorly, its posterior border never extending as far 
backwards as the middle of the centrum. The dorsal border of 
this lamella never unites with the centrum . to enclose a fenestra 
opening imiiiediately behind the posterior zygapojfliyses, as in 
Cariama for instance. Neural spines take the form of low median 
tubercles : in the smaller forms these ar e but feebly developed. 
In the 2nd to 4th vei'tebra? the neur*al spines ai*e moderutely long 
and colummu*, especially in the Falcons ; the posterior angles of 
the 2nd and ,3rd turn upwards into blunt tubercular hyper- 
apophyses. In Pandion the neural spines are obsolete, but the 
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hypera]:)ophyses are particulai'ly well developed. Tlie 2iid to 4th 
vei'tebra? bear bypapophyses : beyond these they are replaced by 
catapophyses, which near the cervico- thoracic vertebra again 
give place to bypapophyses. These catapophys(*s nevei- coalesce 
to form a carotid canal. In many of the larger Accipitres the 
cer\'ical vertebiw from say the 5th to the 8th have the neural 
plate de(*ply (»x(;ised poster! oi*ly, so that the postzygapophyses 
appear, each as an articular facet at the extremity of a long beam. 
The ventrjil surface of the centrum is either Uattened or slightly 
grooved. 

Thei (‘ is a very close similarity between the cer\'ical vertebra* 
of the Accipitr(\s and the Striges: so close is this resemblance 
that the one is liar<lly distinguisliable from the other. The chief 
diflerences appear to be in the fact that the cervical ribs of the 
Striges are relatix ely slightly longta- and the catapophyses some- 
what more* sharply defined. The pleurosteal lamella is also 
somewhat more iMind-like ami sharply defined. The hyper- 
apophyses of the axis are abruptly truncateil in the Owl, tub(‘rcular 
in the Accipitres. For the rtnst. the ditterences .are not greater 
than those which noiinally obtain between species oi* genera, at 
most. 

The cerviei-thoi'acic vertebra* may be two or three in number. 

The thoiucic v(*rtebra*, as already inunarked, are free save in 
the Falconida* find Polyl)oridto. When free, they may be dis- 
tinguished from thos(* of the Strigithe in that the neural spines 
are relatively lower, wider antero-j)osteriorly, and not markcMlly 
inclined forward. Hypapophyses in the 8trigida* do not (‘xtend 
beyond the second vertebia : in the Accipiti*es wdth free vertebra* 
to the third. In the Strigidje there* laay be a large pneumatic 
aperture between the articular surfaces for tlm capitulum and 
tul)erculum, and a second caudad of this. As in the Accipitres 
so in the Htiiges, each transvei’se prtK'ess sends forward .and 
backward a long slender spike from its extreme lateial l)ordei' ; 
each spike ovei'laps similar spikes from the vertebia next in fiont 
and behind it. The neural spines may also send Iwickwai-ds from 
the upper Ixirder a piir of short spike- like pmeesses, to embrace* 
the neural spine immediately behind it. 

In Ser]mitariu8 the thoracic vwtebi'a*, from the 2nd to the 5th, 
are pierced by a large pneumatic foramen, opening at the base of 
the neuml spine immediately behind the antorioi* zygapojdiysis. 
This leads into an extensive chambei*, excavated out of the 
vertebral tissue and extending down to the spinal cortl, being 
separated therefrom only by a thin plate of Ixme. Other 
pneumatic apertures pierce the lateral walls of the neuial tube, 
and the centrum b^low this. 

In the majority of the Accipitres, the pneumatic apei tures of 
the thoracic vertebi^ie are restricted to a single ojx*ning at the 
base, and caudad of the transverse process and immediately in 
front of the base of the postzygapophysis. 

In the Oathart® the apertui’es are three in numbei’, and lie on 



294 MR. W. P. PYCRAFl’ ON THE [Apr. 15, 

either side of, rather than between, the capitular and tuberculai* 
glenoid surfaces. 

In the Falconidte, excepting only Herpetotheres, and in Poly- 
boridie, as already remarked, the thoracic veiliebrai 1-4 are anky- 
losed into a single mass. But this mass also includes the last 
cervico-tboiacic vertebra, so that the whole is made up of five 
vei*tebia‘. Th(» penultimate thoracic vertebra is free, the ultimati^ 
is fused with the synsaciaim ; so tliatthis free vertebra serves ns a 
liinge in the middle of the back. In some examples of Polyhm'us 
tlu^ antepenultinuit-e \'ertebra may sliow traces of its formei* 
(existence. Sucli sp(*cimens are probably not quite adult. 

Jt is probable that tlie last two cervico- thoracic vertebiw ha-\'o 
not long been transfeire<l to the cervical series, for the dorsal 
segment of the ribs belonging ther(‘to has ns yet undergone no 
sliorteuing. Those of that vertebra which has ankylosed with 
the thoracic still retain their uncinates. 

In the Falconida* and Polyl>oi*idje only one, and in otlu*r 
Accipitres two thoracic vertebra? a])pear to entei* into the syn- 
saciaim. 

The includes from 12 to 14 vertebrie. l\\ Serpen- 

tar ins it is composed as follows: — 2 thoracic, 4 lumbar or cruro- 
sacial, 2 lumbo-sncral or ischiadic^ 2 sacral, and 4 caudal vertebra\ 

Tlie anterior lenal fossa (fossa ischiadica) in Serpentarius is 
very lofty and nari*ow ; wlnm seen from the ventiul aspect, recalling 
that of Oariawa. ^J1ie [xxsterior renal foswi is long and narrow. 
Iliis last fossa is bounded by a very bi oaxl planmn anale^ and this 
ap[)ears to be peculiar to amongst the Falconifornu^s, 

In the Accipitres, the form aiul size of tlies(* fossjx' vary much, 
as is indicatcnl by the following illustrations. It is impossible, 
however, to <lo more than indicate the general nature of the 
f()i*m of these fossje, for tiny vary in details in almost every 
s})ecies, The anterior renal fossa forms a narrow and lofty 
chamber, longer than the pc)stc‘rior fossa, in JtaHarellas, (^IrcaUns, 
JlaliaHiis, JlaliaMnr, Lophaeiun^ (S/pohierax^ and Antenar, 
It is naiTOW, lofty, and shorter than the postej-ioi* fossa in 
Parahiteo, Afpiila, and SphaMas. It is wide, lofty, and longer than 
the posterior fossa in Falco^ Chimnekima ) wider, lofty, and shorter 
in Elanokles and Poh/horns. In Pai\^ion both these fossce are 
exceptionally largo, ami of the type seen in Elaomides, In 
Sjn^cLctus the/>os^mer 7'enal fossa h.as rt3ached the minimum limit 
of reduction, including but a single caudal vertebia. 

It will thus be seen tliat tin? form of these fossa? is of little or 
no value for taxonomic purpost^ other than the identification of 
species. Ilie lofty and nanow type appefiis to belong to the 
more specialized, the wide and shallow to the more piimitive 
jnembers of the resp(*ctive gi'oups to which they belong. 

In Pandion, there are three and sometimes four lumbar oi* 
crui'o-sacral vertebiw, an<l these are more sharply defined than in 
the other Accipitres. Tlie lumbar possess well-developed dorso- 
lateral processes. The sacrals are, in the skeleton, indistinguish- 
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able from the postsacial (caudal) vei’tebra» by reayon of the long 
slendt‘i’ veiitio-latei*al processes of these last, which in no respect 
difft‘r in ap})earance from the sacral ribs. Thus the })Osterior 
renal fossa {fossa 'pade udalis), which is large, is cut up into a 
number of separate compartments. 

Thei e is a certain resemblance between the synsacia of Pandion 
and Caihardrs, Jhit tlui two may readily be distinguished, Jn 
Pandion the lateral iliac fossa {fossa ln.mharis) is peculiar on 
account of the givat siz(‘ of the ventri-lateral proc;esses, tlie outer 
ends of which are fused one to another to form a ])ony bar, upon 
which the prencebibular ilium resi.s. The dorsi-lateral processes 
forming tin* roof of the anterior and posterior renal fossa3 give 
rise to a large, fl.at, imperforate plate with convex free bordeis, 
showing a distinct sutur(*-line betwixt them and the postace- 
tabular ilia. The intei vertebral foramina are almost completely 
obliterated. 

Jn the ventri lateral processes of the latcTal iliac fossa 

are less conspicuously developed. The roof of the anterior and 
posterior naial fossje is j)erfoi*ated by large interv'ertebral foramina ; 
and the Ifiteral cnlges of the plate forming the roof of this fossa 
is deejdy hollowed both before and Indiiml th(‘ Siicral vei’tebra‘. 
Theie are 0 to 8 postsynsacral vertebne (free caudals) including 
the pygostyle. The anterior of these vertebra^ bear vestiges of 
the anterior zygapophyses, which giadually decjiease in siz(‘ from 
before backwards. 

In S(*rpeniarins the neural spines are swollen and bifiil, the 
transverse }>roc(*ss(\s are pierced at the bast* by comj)aratively 
large pneumatic apei tnres. The last .’1 or 4 vertebra' ])ear bifid 
hypapo]hyscs. Tlie free camlals of (hjpaHm rest'inble those of 
Ser 2 nntarb»s but are non -pneumatic. Jn the larger Eagles the 
t.ransvei'st* processes art* much expanded and very with*. The 
number of cautlal vt*rtebiu‘ included in tin* synsitcrmn ajjpears to 
vary bt*tween 1 {Spha'Hns) and 4 {Serpentarins). Jn the Falconitbe 
the ])ygostyle beaivs a pair of accessory plate-likt* vi'sicles, attacln*tl 
by their hinder bortler by ligament to its inferior angle, and ]>ro- 
jt'cting forwartl', as a horizontal platt*. Jntercentra occur, 

iv. The Ribs. 

Thect'i vical ribs exteml from the third vt'itebra backwards, 
and are ankylosetl with tlu*ir respective veitebra*. They are 
relatively longest in Serjyentarin^, The fr(*e, so-called ct'ivico- 
tlna acu; bt'long more corret^tly to the thoracic series. 

The thora,(d(5 ribs i-ange from 5 {Psendogy 2 ^s^ PoJyhoroides) to 8 
pairs. Tin* 8th pair, however, is never complete : often, as in 
fSymaeius for instanet*, only the steiiial s(*gnient is present, fixed 
by membrane to the 7th pair of sternal ribs. Sometimes the 
tlioracic and sternal segments are widely separated by loss of the 
intermediate ossified tissue, as in a case of Aqaila chrysa'etos. 
Whilst in other cases the thomcic and sternal segments are 
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normally i-olaterl, y(‘t the latter fails to imch the sternum. In 
some cases the last pair of stcanal ribs may be represented only 
by vestiges fused with tlu* last frjietioual pair. 

The uneinat(‘S vary eonsidiTably in their development. In the 
PohfhoruKP an<l tlu' Falcons the uncinates are long and slender ; 
but in the rf‘rnaining Ac(;ipitri\s the base of attachment to the rib 
has incr(‘as(Ml (*nonuously, (‘xtending often nearly jxs far down as 
tin* ai'ticnlation with the sternal s(‘gment. In the Oatharta^, and 
in soni(» specits of lUptila, the inferior angle of tins btuse is 
produced into a short spine, (lenerally the uncinates do not 
extend backwards Ixyond tlie level of the rib next behind. This 
is exceeded in HhuioUhs, and in Pcitidioa (in P. Caroline ns Is) they 
ext(‘nd each to the thir(1 lib. In fSWpentarim the uncinates are 
very degenerate, losing theinseivt's in th(‘ rib, forming thereon 
nothing hut a broad irregular plate. The uncinate of the first 
thoracic rib, however, is less <h*g(*iu*rate, projecting distinctly 
backwards. 

The jueacetahulai* ilium overlaps from two to three pairs of 
ribs. 

V. The Sternum and Pectoral Girdle. 

Perhaps the most striking feal^ures of the sternum of Falconi- 
formes are the great size of the corpus sterni and the i*elatively 
slight development of the carina. Amongst the difierent 
members of tlu* group, however, much variation occurs, in the 
relative proportions in the length and brea»lth of the sternal 
plate, the development of the keel, the position of the coi*acnid 
grooves and articuhii* surfaces for the sternal ribs, and the de- 
velopment of notdies or fenestra* on the meta.sternum. 

In Serpentarias (text-fig. 33, p. 297) the sternum is distinctly 
Uiconiine in cliaracter, not only on account of the great size and 
shape of the carina, but also in the fact that the latter afibi*ds a 
broad articular surface for the furcula. Thei’o is one peculiarity 
about the keel of Sei'peniarius, howevei*, and this lies in the fact 
that the carina, swollen by piieumatic tissue, passes gradually into 
the corpus sterni. This last, it should be mentioned, is pointtai 
posteriorly, instead of notched as in the Storks. 

The sternum of the CatharUe is peculiar in that the greatest 
curvature of the free margin of the ctarina is near its middle, and 
in that the keel extends backwards to the extieme posterior end 
of the sternal plate. The corpus sterni is notched posteriorly, 
and in Cathartes the posterioi- lateial ja'ocesses are fenestmted. 
The coracoid gr(X)ves are shallow and broad, cuiwing abruptly 
upwards and inwards to the middle line, not overlapping. The 
spina externa and interna are both wanting. The linea aspera 
for the origin of the subclavius extends backwards to within a 
short distance of the posteiior end of the steimal plate : thus 
extending further back than in any other Falconiformes. 

In the Falcons only is there a distinct sphm interna ; in Herpe- 
totheres it is very broad and deeply hollowed ; the spina externa 
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is present in all tlie Accipitres. In tlie Falcons only does the 
anterioi’ angle of the carina project foi waids as far as the level 
of the spina externa. Again, whilst in nearly all the other 
Accipiti’es the sternal ribs attach tliem selves along the whole 
outer bordei* of tlu^ anterior lateral processes, in the Falcons 
the distal thij*d is ribless. In the laiger Falcons the sternal 
})late is fenestrated posteriorly, but in tlie small forms — Melierax^ 
Poliohlerax^ ^1icroh\e.ra.r . — it is notched. In Falcons, the coracoid 

Tt xt-Iig. 



Lott Idternl aspect of llir Storinnn and Sliouldrr-irinlloof Svrfu iiforins t-rrpiHfurnts, 
tho articidatutii ot tho fuieula vsitli llu' ••anna. 

ac. = aoroooracoid. <vrr. — oanna. 

co)‘. == coraoo d. f\ -* tinoula. 

C8. — corpus sr ~ ‘•‘(Mn.d nl). 

Jjf. *= hypoclcidfuin. 

grooves overlap one another, and the spina externa is l elatively 
long and pointed. The articular surfaces for the sternal libs 
extend backwards as far as the middle of the sternal plate. 

The sternum of the Poh/bo?'incp resembles that of the Falcons, 
but the spma interna is shelf-like instead of spiny, and the 
anterior liorder of the keel does not project so far foi ward. 

In the Buteonidje (Suschkin) the spina interna is not developed. 
The spina externa varies much in size. Generally, it n ay be 
described as a short stout tubercle; but in Accipiter it becomes a 
Piioc. ZooL. SOO. -1902, VoL. 1. No. XX, 20 
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long spine, as in Falco. The sternum vai-ies much both in its 
relative length and the form of its posterior border. Thus, this 
last may he either notched or fenestrated, or both, or it may be 
entire. As these are points wliich may vaiy in membeis of the 
same genus, they are of comparative little value sjive as specific 
characteis. 

The sternum with the relatively largest caiiiia of this group i» 
that of Pandion. The carina generally has its anterior boi*der 
sloped backwards, hut in Accipiter this border turns forwards and 
upwards, thus gieatly increasing the length of tlie keel. The 
Carina vaiies much in its development, geneially passing insensibly 
into a sternal })late befoie reaching its hinder border, but in 
Accipiter and Pernis, for instance, the carina is (*anied back 
almost to the extreme free border of the sternal plate. 

The sternum of the Accipitres resembles that (^f tlie Sti'igcs. 
In many cases this resemblance is rather clo^e. The following 
cbaiacters will be found useful in deteimining between stei’iia 
belonging to these two veiy difleient gioni^s. The posterior 
border of the sternum in the Striges is never entire ami never 
fenestrated, but always notched. With the exception of the 
steina. belonging to the 8trigid{e, and the sternum of Ifnlnia 
oriental is of the Ihdx/iiida', there are two pairs of notches. The 
single pair of notches of H, m*ientalis are of great size. Th(*v li(^ 
on either side of the nietastenium, and extending forwards to 
beyond the level of the middle of the ])osterior lateral juocess, 
cause the sternum of this bii*d to closely resemble that of 
Microhierax, The great difierence in size, however, l enders any 
possibility of confusion on account of this resemblance impossible. 
The single j.air of notches of the Strigidte resemble those of some 
Accipitres, e. g. Elanoides^ in that th€»y are very shallow, so that 
the posteiior latcial proces*‘-es ]*ass almost insensibly into the 
metasteriium, being di vided therefi om only by a sinuous line. But 
the processes are relatively much longer in the Stiigidie than in 
the Accipitres, and the steinum is nariower. Furthermore, the 
sternum oi the Owls of this group may be distinguished l)y the fact 
that the spina externa is obsolete. The anterior lateral processes 
in all the Owls are small. Tlie articular sni faces foi* the sternal 
l ibs never extend beyond the middle of the sternal jilate, l arely so 
far as this. Theie is no spina interna. 

The coracoid presents two fonns:— (1) That which obtains in 
the FalconidsR only, wherein there is a distinct lumk-like pro- 
coracoid process curving downwards till it touches the fur(;ula ; 
and (2) that in which this process is wanting. 

In the Falcoiiidae we can distinguish the coracoid of the 
Falcones from that of the Polybori ; inasmuch as in the formei* 
there is no trace of the foramen supracoracoideuvn in the diied 
skeleton, this being bounded internally by membrane only. In 
the Polybori this foiamen is present. 

Whether the foramen in the coracoid of the remaining Accipitres 
is really the foramen mpracoraeoidenm, or a foramen pierced 
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through the coracoid proper, for tlie passage of this nerve, is a 
point which can only he determined hy an appeal to embryo and 
nestling specimens. Possibly it will be found that the foramen 
in the Polybori is .also a conicoid foi-amen. 

The conicoid is relatively of medium length in the Falconidre, 
but pro}X)rtionately longer in the little M icroh wrax. 

In the Buteonidjc it is relatively shoit and stout, and very 
broad at the l>ase, the distance across the latter legion, at its 
widest pai*t, being ecjual to the length of the shaft from the base 
to the aHiculation with the scapula. 

In Klunoides the processus lateralis hnsalis is very conspicuous, 
more so than in auy other member of the Order. 

Text-fig. .*14. 


sc. 



Left Literal of theStormim aa<t ShouLter-^inlli'of Jtftuht rapa.r. The furciila 

(hK*s not ariieiilate with the Carina ; and the latter teiininates hcfoiv reathin;' 
the end ot the stcriiRl {date. 

la’tterb a?, in te\t-%. dd. 

The acr(K‘onvcoid process is large in both sections of the Order, 
and b(»ars a facet for the articulation of the furcula - exci‘})t only 
in Serpeniarius^ whei*ein this facet is wanting. Tlie ab^ence of 
a procoi-acoid pi’ocess is sufficient to distinguish the coracoid of 
tSerpeniarias from that of the Storks. 

The coracoid of the CathaHie, like that of the Falcons, is 
relatively long. 

The conicoid of the Accipitres closely resembles that of the 
Striges. In the latter group, howevei*, the procoiacoid process is 
always present ; on this account, therefore, the coracoid of the 
Buteonine section of the Accipitres is always distinguishable. 
For the same I’eason — the hick of the proconic'oid process — the 
coracoids of the Serpentarii and Catli.aitie arc aho easily dis- 

20 * 
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tiiigniNl.a))lo. With the Fnlcoiiuhe, liowever, tlie case is flilferent ; 
and it IxTonies a matter of nice discrimiiiatioii to tell the coracoid 
of the Falc()ii(‘s, or Polyhori, from that of one of the Strig<‘8. The 
Falccmes may be distinguished by the abnence of a suY)racoracoid 
foramen ; but in the Polybori and Strigesthis foramen is present, 
and almost identical in size ami position. The coincoid of the 
former can, indeed, scarcely be distinguished from that of the 
latter, lii the Owls appai’ently the base of the coracoid is com- 
j.aiatively de(‘ply groovt*d to fit the dorsal coracoid lip of the 
sternuiii ; whilst in the Polybori, what corresponds to the dorsal 
lij) of the groove in the Owls is represented only by a low and 
iiicojaplett^ ridge; lastly, in the Owls the linea aspeia for the 
coraco-bracliialis posteiior geneially lies near the extri'ine lateral 
bordi'i* of tlu‘ coracoid shaft; in the Poly])ori it lies nearer the 
middle line. 

The scapula does not afford iiimb matler for comiiu'iit of any 
systematic value. The acromial process in the Falconina^ i^ 
])neumatic and very broad, so much so as to pi'oject consideraldy 
into the /orumeu triosseurUj thertd y consideiably diminishing its 
size. The acromion may be j)roduced conspicuously forvvards, 
and this is paiticularly well seen in iXeojthron^ where it con- 
stitutes the greater jiart of the inner wall of iho foi'aruen tr 'n>ssctim. 

farcula in the Accipitres is remarkable for its gr< at sizi* 
and strength. It is U-shaped, with the limbs set wide a])art, 
this latttu' b^atnre being especially noticeable in the iluteonida'. 

in /Serpeutarias only does the furcula articulate with tbe 
corhta (tcxt-lig. 33, p. 297), as in the Storks. Furthermore, as 
we have already pointed out, Serpentarius agiees with tin* Stta-ks 
in that the furcula does not develop a facet ftu articulation with 
the coracoid. It bears a hypocleideum of consideral)le size, dii (H*f ed 
downwards, and presenting a keel-like border for articulation with 
the Carina. 

Ju the Cathartai only are the distal exii'timities pierced by 
a pneumatic foramen. This is very huge and opens in the outer 
aspect of each liml), immediately behind the aci'ocoi acoid. 

in the Falconida^ the hypoeleideuin is v(*stigia,l or wanting. 
In AiicroJderayr the furcida is not perceptibly bent upon itself, as 
in the larger members, nor aie the limbs "so wide apait. Tlie 
length of the limbs of the furcula in Alicrohiernx is relatively 
greater than in any other members of the order, since they ecpial 
the length of the carlua sierni. 

Ill the Buteonida; the limbs of the fiii’cula, as we hav^e already 
remarked, are set widely apai-t, and are of great bmulth at their 
distal ends ; esi)ecially is this tlie case in such forms as GypaUus, 
Ualiaetus, and Aquila. The liyjxKileideum is vestigial or wanting. 
It appears to be largest in Aquila and Pandion, In some 
cases, Elanus for example, the proximal ends of the furcula ai*e 
very slender, and in this particular the furcula resembles that of 
the Striges. The furcula of the Accipitres is more unlike that 
of the Striges than is the case with the st(u*num or cfaacoi'd, as 
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we have alrea<ly shown. With the exception of Serpentariiis^ 
the furcula never articulates with the ciirina in Fak*onifoi*iiies. 
In the Striges, on the contraiy, the fnrcula is always attiiched 
to the Carina. Furthermore it is a much more slender hone 
than in the Falconiformes, and not bent upon itself. 

vi. Tjik Pelvic Girdle. 

The pelvic girdle of the Falconiformes, through the moie 
aberrant memhei.s of the group, hears lesfunhlaiices on the one 
hand to that of the (Iruidfe, ami on the othei- to that of tlie 
Giconiidu' ; and, through tlie more speehdized forms, to the Striges. 
The iiinominat(‘s aie ne\(‘r free. 

Sfirpentariun presents st'veial Giuine cliaiacteis, tlie most 
noticeable of whicli are the ])oeket like ca\itJes (iliac recesses) of 
the postacetahuljir ilium, ami the gemaal contoui’ of tlu‘ dorsal 
a.S])ect of the pehis {us a wli(»le. 

Th(‘ ])el\is of Serpt'ntarln.s is, however, distinguish.alh* from 
the similar Gi nine and Ciconiine pelves by the gri‘at height of 
the supra trochanteric process, and the enormous si/.e of the ilio- 
ischiadic foramen. Furth(*rmore, the ischium t(‘rminates ]K)ste- 
riorly in a rounded or I'ather conical hr>id(‘r pjojecling beyond the 
posta-cetahular ilium ; whilst the jnihis, wliich is long ami slender, 
sends up a conical process imm(‘diutely below the j>roj(‘cting 
extremity of the ischium, which starves moie or h‘ss (dicciiially to 
close the obturator lissuic postt‘riorly. 

The ])rt act tabular ilia meed om‘ anoth(‘r in th(‘ mitl-dorsal 
line, and there is no tiace of the suture between the ])Ostaee‘ 
tabular ilium and tlie transvcasi* processes of tlu‘ syiisacrum. 
The syiisacral fossie lying Ix^tween the mmud sjdnes and the 
postace tabular ilium are nxifed over hy a thin ]>lat(' of hone. 
The obturator fissure is not separat('d from the foiaimai. 

The pectineal })r<)cess is wanting, not only in Serpontarhis hut 
in all the pelves herein described. 

In the Cathavtie the })elvic girdle is, externally, distinctly 
Ciconiine in chanmtei*. The resemhkuu‘es are es})ecially notice- 
able in the pelves of PsPM<lo(jryphvs (text lig. 35, p. 302), Cdtharistes 
(text-lig. 30, p. 303), and Gypayn^, 

The presence of iliac pocket^^, howevir, at once (listii\guislK‘s 
these pelves from those of the Ciconia^. Another Stork-liko 
feature is the deep notch in the hinder lH)r<ler of the innoniinati‘, 
marking the division between the mnv fused ilium and ischium. 
In Sarcorhamphu8, Psendogryphus (text- fig. 35, p. 302). and 
Gypagus the inferior limb of this notch is ])i()duced backwards 
for a very considerable distance beyond tlie postac(‘tahular ilium 
to form a long s[)ine. In the degree of develojiiiient, and in tlie 
position of the supra-trochanteric process, the innominate of the 
Catharta' is Gniino. 

The pelvis of Cathartes differs markedly fi’om that of the othei* 
genera in this : That wliilst in the genera just discussed the 
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vreacetabulnr ilia lise above tlic eynsacrum to meet one another 
ill the miadle line ; in Valhartes they are widely separate<l one 


Text-fig. 35. 



Pornal aspect of tlio Pelvis of Pneiidoffrt/phvs califomianuM^ showinjr the Ciconiine 
rharaeter ol the prlvic pirdle. I'ho preaoetahular ilia rise alwve the ridge 
formed by the neural arches of the vertebnr, and the external intertransverae 
tiacral ftwamiiia are almost completely filled up. 

acetabulum. jp.*spubifi, 

ant.tr. = antitrochauter. p.-a.it . = preacetabular ilium . 

ilio-ischiadic notch. <pi.-«.<f.*=postacetabnlar ilium. 

from anotlier, and do not rise above the synsacrum. The 
peculiar form of this pelvis bears a striking resemblance to that of 
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certain Steganopodes. The resemblance is perplexij\g, and would 
seem to suggest that it is from this more piimitive stock that the 
Falconiformes, in common with the Ciconiae, have been derived : 
the Oiconiine characters of the Falconiform skeleton, already 
allude<l to, being homoplastic. On the whole, however, I feel, at 
present, inclined to adopt the Gruine oi'igin of the Falconiformes, 
suggested by Boddard. Calhartes and Catharistes agi*oe in that 
ilie btckwardly pro<luce<l spine of the ischium does not project far 
beyond the poshicetjUmkir ilium. The iliac pockets of the Gatliai'tae 
are conspicuous by theii- absence. 


Text-fig. 36. 



Dorsal aspisjt of the Pelvis of Cathartes aura. 

This is prolmbly a more primitive typo of pelvis than that of Pseudoprvphus, niul 
recalls that of Fregata or Fhaethon, Note tlmt the preacvtabular ilia are 
widely sepamted, lyiuK on either side of the broad rid<ri‘ forint*d by the vertebral 
neunil spines, and that the intertrausverse sacral foramina are large and 
numerous. 

Additional letters. 

fn^j//>r.=intertransverse sacral foramina, 
neural spines. 


We now turn to the pelvic girdle of the Accii)itres. Here 
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we mec't with a type of pelvis found elsewhere only amongst 
the Stiiges. Its chief cliaractoristic is the great deflection and 
shortening which the postacettihular ilium has undergone, and 
this is more marked in the Accipitrine innominate. The 
innominate bone of tlie Owls can, howevei*, it would seem, be 
iTadily distinguislied l>y the fact tliat the ischium is invariably 
pro<luc(»d baokAN’ui'ds into a more or less slmider spine resting 
on the jmbis. 

In its geiH'rnl conformation tlie pelvic girdle of the Falconi- 
formes, after the elimination of the (ly pogei an i(ke and Cathartic, is 
very uniform : modification.s from the type are ^ery consi<leiahle. 
Some of the more noticeable, howevei*, may profitably he corn- 
ment(*d upon here. The most consjdimous depaiture from the 
tyj)(‘ is found in the p(‘l\is of Pandion (text-fig. 37, p. 305), 
wliicli is remarkahjy broad. This great breadth is due partly to the 
length of the outstanding transverse proct ss(‘s ( >f the .synsacriim, 
widtjli support the roof of the anterior and posterior renal fossa* ; 
and partly to tlie exceptionally hioad doi-sal plane of the post- 
aceiahular ilium. The ja eac(*tal>ular ilium is sh a r]>ly truncated 
anteriorly, and is widely se[)aratcd from its fJlow of the opposite 
side: so much so that a tubular aj»eiture the vana/la ileo- 
lainhalis left, at the j)oint >vhere the mesial cuimmI border 
leaves the synsaii*uin. Tlie glenoid sin face of the antiti ocbanter 
is oblong in sliajK* and curved backwards. Tin* ilio-iscliiadic 
foramen is of gncat size. The obtni ator fora nu n is also veiy 
IsiTgc, an<l closed posteriorly by the a])proximation of the }>nbis 
to the inferior border of the ischium, which, vve may remark, 
turns abrupt, ly upwards at it^ binder end. Tin* piilas is h»ng, 
and dev(*lo])s a crescentic plate the cepbalad segnn*nt of which 
fits closely to the ujiturned ischial border; beyoinl this it is con- 
tinued })ack wards for a considerable distanci* ns a rod-shaped bar 
TU'arly meeting its fellow of tin* oj>])osite side. 

The pelvis of J^ntdiov (text- fig. 37, p. 305) is an exaggeration 
of the typical Acci} itiiin* ])elvic girdle, wbicli may be very well re- 
ja esented liy snob a form as is presmited in foi examjile. 

Herein the )»re- and j)ostac< ‘tabular ilia are a])out equal in length. 
Tlie former is a mock lately l)road concavo-convex j»la,te directed 
outwwds and downwaids, meeting its fellow of the opjiasite side 
in the middh* line, and haAing its superior border accentuated by 
a sluu*ply~defined outstanding enst, which, in some forms, as in 
llaliactus and Parahuteo for example, becomes still more strongly 
accentuated, forming an almost shelf-like projection. This Ixirder 
is continued backwrards to termina.te in an overhanging supra- 
trocbanteric jirocess. ^le posta<*etahular ilium expands into 
broad dorsal plat.is, terminating somewhat abruptly some distance 
from the end of the ischium, with which it is fused. In Accipiter 
and JClrnius, and still more markedly in Poli/lwroides, the dorsal 
border of the ischium turns sharply inwards so tliat the dorsal 
plate of the ilium forms a relatively enormous ledge overhanging 
a dooj) cavern passing forwards into the obturator foramen. In 
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Afitula^ Thrasa'etm^ Ualiaetus^ Circaetna, for example, the post- ilia 
pass iiiseiisi))ly backward into the ischium, instead of abruptly. 


Text iifr, 37. 



Oof'Hl axjK’ct of tin. lV]\iv ot PiUhhon haltorfits 

A' III Uk' pi'his <if (\(thaft(8^ tlic invacotiilmlHr ilia fail to ri^* ali<)\«‘ tlu* iieiiial 
••piiM's <)l tlMMortoln.i'. A pan ot tvinalos iloo-Iuinbalos au‘ jav'.i nt hut 
of tlio nit«‘rtrans\rrso siktuI toranniia havo laromo fillod u]). 'I’lu* ;^n‘at hn adtli 
ot tin* poKis, a*, hliowii in tcvt-tifr p !*> faus»'<l h^i tlio uiiu-u.il Irii^th of 
tin* ^.icial nhs and tian^MTso pi<jco*-vi*s. 

Til the majority of Aeeipitr(*s tlie is loiif?er, sometimes 

nearly twice as long, than the postacettihiilar ilium, which is 
imirked ly defected . 

The ischium is generally truncated posteriorly, hut in some, 
as in Thrasactus and Aqmki for (‘xamjile, the |M)steiior end is 
ha^tiite.’ 

The puhis is genemlly long and slender, and at tin* level 
of the end of the ischium turns abruptly inwards towards the 
middle line nearly meeting its fellow of the oppositi* side. In 
Thrasaetus, Lophactus^ Parabuteo^ it is vestigial, only t.lu^ ])roximal 
end remaining. This terminates immediately behind the ob- 
turator foramen, and serves to dost' it, often by fusion with the 
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ischium. In many forms, as in some species of Falco, Herpe- 
totfieres^ Elanoides, ElaunSy Spiloniisy Accipitevy the median 
portion of the pubis hjis disaj>peared, the proximal portion fusing 
with the ischium, immediately behind the obturator foramen, 
whilst the distal (hinder) ends are attached to the posterior 
border of the ischium. Thus several grades in the degeneration 
of this bone are presented. Sometimes the two jxrrtions are 
connected by a very slender tlirea<l of Inme. 

The iliac rec^ess in Se^rpentarius is spacious, and extends back- 
wards into a jxxjket-shaped cavity, as in Rails. This pocket is 
wanting, or but feebly develope<i, in the other Falconiformes, 
except PandioiHy but it is interesting to note that it is universally 
present in the Striges. 

vii. The Pectoral Limb. 

Not only is thei*e little variation in the form of tlu» wing 
between the different members which are included in the pr<*sent 
gi'oiip; but there is also a strong resemblance l)etween the wing 
of the Falconiformes and that of the (Irues on the one hand, and 
the Storks on the other: the resemblance to tlie Orues being 
esp('cially marked. 

The following charactei’S displaye<l by the humertts will help in 
distinguishing between the wings of these three groups : —In the 
Falconiformes and Grues the scar marking the insertion of the 
pectoral muscle runs along the free bol der of the tria-ngular* pt^ctoral 
crest from the tuherculam exter'tuis till it I'eaches the summit of the 
triangle, where it expands into a broad elliptical space oecu})ying 
the lower limb, and, in the Cathartse, extending on to the shaft. 
In the Ciconiw the distal extremity of this scar takes the form of 
a strongly-iaised, linguiform plate which lies partly on the shaft of 
the humerus and partly at the liase of the distal limb of the crest ; 
instead of occupying nearly the whole ci'est. The humeiais of the 
Falconiformes may be distinguished from that of the Griu‘s in 
that, in the former, the subtrochanteric fossa is larger, the distal 
extremity of the humerus is much wider, and its ulnar tuberosity 
much more pi'ominent. 

The coraco- humeral groove appeal’s to be mar kedly developed 
only in Panulion, In othei- forms it is either indicated only by a 
veiy shallow groove, or by two depressions. The head of the 
humerus in the FalconifoiTnes is more compimsed from palmar to 
dorsal surface than in the Grues. The supiu condylai’ depression 
for the brachialis inferior varies in its development. In PandioTiy 
for example, it is deep with gently sloping sides ; in Gypagua the 
floor is fiat and oval and is Ixirdered by a well-defined rim imperfect 
distally: in Faho and Accipiter agaJn it is barely traceable; 
in Serpantarius it is an oval depression placed rather* high up in 
the shaft. A small tubercle only, represents the ectepicondylai* 
pi’ocess. The form of the pectoi*al crest varies. In Serpentarinsy 
PandioHy and Falcons it is sharply tiifi^irgulai*, and in Pmulion 
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the proximal border of this triangle is deeply hollowed. In 
Acci'piter the distal border terminates abruptly. Tlie pectoral 
crest is very long, extends far* down the shaft, and is semicircular 
rather than triangular. 

The relative pi*oj)ortions of the arm, forearm, and manus vjiry. 
Geneiiilly the manus is the shoi'test segment, and the forearm the 
longest. In Falconinrv. and Elanua^ for example, the manus is 
the longest and the humerus the shortest. But the foi-earm is 
always longer than the humerus. 

The farearm^ as a r ule, shows only faint traces of tubercles 
marking the attachment of the quill-feathers. In Cathai*t», 
however, these tubercles are very strongly developed, thus re- 
calling the ulna of the Oiconife. The radius of the Falconiformes 
is more nearly cylindrical than in the Giues. 

The vumusj as w^e have already remarked, may be longer than 
the humerus, it never exceeds the forearm. The third metacarpal 
is slendei*, laterally compreased, and, save in Serpentarius^ is 
atbiched only by its extieme proximal and distal ends. The 
manus may on this account be more or less readily distinguished 
from that of the Ciconia^ or the Grues. In the members of both 
these groups the proximal end fuses wnth the second metacarpal 
dislad of a line drawn transversely thi'ough the metacarpus at 
the level of tlie articulation for the pollex. The distal end of 
metacarpal III. in the Falconiformes, Serpentarins excepted, 
resembles that of the Ciconisp, and diflers, like the latter, from 
that, of the Gruidm and Serpentarim^ wheiein the inter- 
metac,arj)al space is lessencfl by the dejK)sition of l)ony tissue. 
It is (jxtreimly dillicult to distinguish the manus of the smaller 
Accipitres from that of the Striges of similar size. Perhaps the 
only character which will hold good for a large series of com- 
pai isnns is that afforded by the point of fusion of the })roximal 
end of met.acarpal III. In the Owls this takes place distfid of a 
line diinvn thi ough the metjicjirpus at the articulation for the 
pollex, a-s in the Ciconim and Grues. 

The j)halang('s do not cjill for any special comment. The pollex 
bears a small claw. The postaxial bordei* of the only })halanx of 
digit 111. has the middle of the postaxial lx)rder laised into a 
small tulxjide. 


viii. The Pelvic Limb. 

The pelvic limb in all the Falconiformes, save SerpentariuSy is 
shorter than the pectoral. But whilst, as in Polyhoroidesy the two 
limbs are nearly equal in length, in Serpentarius the diflei’ence is 
very considerable. 

The femur, in all, is pneumatic, a pneumatic foramen opening 
on the dorsal aspect of the femur, raesiad of the base of the great 
trochanter — as in the Ciconije. The popliteal fossa is but feebly 
developed. The shaft is moderately long, and cylindrical. 

The tibiodarsiis is in all moi*e or less dorso-ventrally depressed. 
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and is slightly l)owe(l forwai-ds. The cnemial crests are not 
largely developed. 

In Serpeiitarius the}- for m pi‘OTnin€3nt outstiinding blades, not 
extending down the slmft but strictly confined to its proximal 
extremity. The ectoimeniial ci-(‘st is directed outwards, sttinding 
at right angles to the entocneinial. In so far as the direction of 
this crest is c()ncerne<l, it agrees with the remaining Falconi- 
formes, but in ihs gi-eater size it stfinds alone. Furthermore, the 
shaft of the tibio taisiis is peculiar, in that it is perfectly straight 
and almost cylindrical, not bowed forwards and d ('pressed as in the 
other FalconiforiiK'S. The tibio-tarsus thus much more closcily 
r(‘sembles that of the Storks. Additional Stork-like chai actors 
are found at the distal end of the shaft in the great breadth of 
the extensor bridge, and in that tin? laterul borders of the 
postei-ior trochl('ar surfac^e are produced backwards and iipw'ards 
into a j)air of promiiu'rit ridges. But there is no intercondylar 
tubercle, and no deprc'ssion below the extensor bi*idg('. The 
trochleae are not laterally compressed, but sepaiated by a wide and 
deep gorgt*. There is a. conspicuous ('ntoeondylar tubercle. The 
fil)ular civst is but f(H‘bly developed, but tlie fibula extends down 
to the lower tluT-d of the shaft. 

The tibio-tarsus of the Cathavt-je is much nun'e Accijatrine in 
character. The fibular er(‘st is prominent. The exk'usor bridge 
is wid(», oblique, j)laced lu afM'r the inner bordi‘i* of the shaft, and 
somewhat inoiM* superficial than in tin* otlua* Falconiformes. 

In the FaleoTiidie and Buteonida' tlu're is not much difi'enaict*, 
save in minor points, sonu' of which, however, are extieinely 
hdpful for diagnostic puiq)os(*s. 

Take the Falcoriida? for example. In Hf',rpetothere8^ imnu'diately 
above the out(T tibial condyh*, and laterad of the extensor bridge, 
is a shallow pit. This, in Polt/bortfs, becomes pierced by a 
small foraimm opening inwards into the extensor gr(M)ve. In 
the remaining Falcons {/lerpetotheres Ixung the exception) and 
in Milmyo this small foramen has incrtJiS('d to an apertuie as 
large as that below the (*xtenaor bridge. Thus thei*e appeal’s to 
be two extensor Iwidges, one above each condyle. Apart from 
size, the tibio tarsus of llerpetotheres (3an eni;ily be distinguished 
from that of Folyhoras by the bmt that in the latter* the bi’idge is 
wid(T and the iritei condylar gorge is narrower and deeper. 

In the Buteonida* the most alierrant tibio-tarsus is that of 
Pawium. One of its most striking chanmteis is the extreme 
depth n,nd width of tlie extmsor groove, which is so deep that it 
is saved from perfoi ating the sliaft only by a very delicate plate 
of bone. The* fibula extends to within a short distance of the 
tarsal segment, and is very large. The fibular ridge is placed 
somewhat lower down the shaft than usual. The disUl end of 
the shaft, above the exU?nsor biidgo, is wider than across the 
condyles, which are laterally compressed. 

It is a point of considei*able interest to notice that the extensor 
gi-(K)ve in the Striges is barely j)eic('ptible in the Barn-Owls, 
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deep in tlui roniaining forms, whilst the* ossifuMl extensor bridge 
is conspicuous by its absence. The al sence of this biidge shouhl 
surely be as valuable a 2 )iece of evidenct* th.at Pandion is vot 
related to tla* Striges, as is tlio presence oF an extensor bridge 
on the tarso-inetatai sus to show that it is so related! Further- 
more, we may nMuark that this tai*so-nie(,at.arsal bridge is wanting 
in the Jhirn Owls, so that the value of this character is still 
f Hi ther w^<‘akened. 

The tibio birsns of Pol jjhorohUs is, in its w^ay, almost as re- 
nuu kable as that of Pandion. It is long and almost of the same 
tliickness thi'oughout. As in Patnliony th(‘ width of the shaft 
imni<*<liately above tli(‘ distal condyles is gi i^ater than across the 
condyh's theniselses. This is jaohahjy due to the fusion wdth 
tlie shaft of tin* distal mid of the lihuin which extends dowui to 
the tai-sal elemmits - though, as jnst iudicatt‘d, fused wdth the 
shaft. The exteiisoi' ])ridg(‘ is ]»la.*i‘d transversidy across the shaft. 
The tibial comlyh's ai'e but feebly <levi‘loped, the ectocondyle 
barely ])i oj(‘ctjng h, yond th(‘ shaft. The intei condylar gorge is 
with'. 

The lovv(*r tlurtl of the sliaft of the largtM' Accijiitres is dorso 
ventrally th*[M*essed. There is oft* m .mu adtlitional and w^elbdefined 
fibulai* biidg‘. Tht* second lies soint* distance below" the first, and 
atlbrds attacbiiK'nt for the distal end of the fibula. The cnemial 
ert'sts are ndatively but slightly tlevt'loped. In Aqmla, perhajis, 
tht'V l eat'h the maximum tlevelojnnent, tht* ('utocnemial crest being 
unusually strong. In Thrasdctas the ecto- and eiitocnemial con- 
dyh's are conspicuously wide aj»ai*t, causing tlie inner bordtu* of 
tilt" sliaft to hav’t' a. vt'ry marktti curve. 

T\\o Jihuln, as a rule, t.a]K*rs to a fine jioint, and terminates nt'ar 
tin* Iowa *r tin nl of the tihial shaft, .some! iuu*s fusing tlu'rewitli. 
Jn Pandion, Pid i/lnu'oidos, ainl Petmis only is it of almost uni- 
form thickness and continued downwards as far as the tarsal 
elements. 

The t(irsn-ine*atarsas \aries exiremt'ly, hotli in its n'lativt^ 
h'ligtli ami in tin* (h'velopmeiit. of Iwuiy uiattei' for tin* mechanical 
re(piii*enicnts of the limb. 

In Ser/>rnfa)'in.s only is the tarso-m(‘tatarsus as long as the 
tihial shaft . In Acripiter, however, it is very nearly so. f Jein*ra11y 
it is short(*r than tin* femur. 

The hyjiotnr.sns is sinijde in all siive Pandion and Pernis^ 
wherein it forms a tube. 

The distal trochleiv, save in Serpentarias and tlatliaihe and in 
Lepiodon^ are all on the same level. In tin* two first-iueution(*d 
exceptions the middle tro(ihlea is produced somewdiat h(*yond the 
l(*vel of the others.* Jii Leptodon the inner triH'hlea, is tbe longest, 
the middle slightly shorter, a.nd the outer shorter still, so that an 
obliquely slo})iiig series is formed. The plain* of the trochlea^ 
foi’ins a slight and regular curve, except in Pandion, in which this 
curve is ver*y strong; and Polyhorokhs^ in wdiich tlie 2nd and 3rd 
ti*oohh*je lie close togc‘thor, whilst the 1st is bent downwards so 
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that the dorsum of the trochlea lies almost l)ehind the level of 
the 2nd and 3rd. The regularity of the curve is thus broken. 

Usually the outer and inner trochleae are produced hackwanla 
into spur-like pi'ocesses, that of the outer ti*ochlea being directed 
backwards, whilst the inner slopes obliquely outwards and back- 
wards away from the shaft. In some few cases, as in Lepiodon 
for example, these spui-s are barely perceptible. 

In Sepentarias^ the OathaitsB, and the Falconidiethehyj)otairiis 
hikes the foi-m of a strong median keel. But whereas in the two 
former the keel is grooved equally on either side, and terminates 
al)ove in a more or less quadrangular table; in the latter it is 
much moie deeply grooved externally, and terminates alxwe jis a 
thin vei-tical plate with a flanged free bordt'i*. The front of the 
tarso-metatar-sus in Serpentarius and Catharta' Ls deeply grooved. 
In the former are two distinct raisetl surfaces for the tibialis 
anticus, in the latter only one. Immediately above the surface 
for attachment of the tibialis anticus are two foramina, large in 
the Cathartie, small in tSe^peniarius, 

In the Falconidae the anteiior tarso-metatai*siil groove is shallow, 
the fommina are small, and there is but a single raised process 
for the tibialis anticus, which lies on the inner side of the shaft. 

In the other Accipitres the 'hypotarsus takes tlie form of two 
more or less prominent spurs sepamted by a wide gr(X)ve. The 
inner spur is geneiully somewhere near the middle line of the shaft, 
hut in Elanas it springs from the inner border of the shaft. 

The shaft of the tarao-metatarsus is very variable in form. In 
Serpentarius it is long and cylindi ical, but with the inner aspect 
grooved, but in the majority of the Accipitres it is moni or 
less dorso-ventrally flattened and twisted into long and broad 
ledges and plates ; thus adding exceedingly to its power. 
These features ai-e most marked in ThrasaetuSy which in section 
is seen to be almost -^-shaped. The same is true of Aquila^ 
HaliaetuSj Farahuteo, Busarellvs^ Antenor^ Uruhithiga, and 
Ilelotarsiis, for example, but to a lesser extent. In forms such 
as Gypohisrax and GypaUus the shaft is much less markedly 
modified, and, this accords well with their habits. Polyhormdes 
has a peculiar shaft. This, as we have previously remarked, is 
long, much flattened an tero- posteriorly, and deeply grooved l)e- 
hind : its outer border is flattened out into a relatively broad 
plate, so that in section the shaft resembles that of Tkrasaetus 
without the lateral torsion. 

Tlie phalanges are also chai'acteristic. In Serpentarius the 
ungual phalanges are large but not remarkably so.* Ph. 1, 2 of 
digit II. are subequal ; ph. 2, 3, digit III. ai’e shorter than ph. 1 ; 
ph. 3 and 4, dig. IV. are much reduced. 

In Oathart«e ph. 1 of the hallux is very long ; the phalanges of 
digits II., III. are also i*elatively much longer than in Serpen- 
tarvus or the Accipitres. The phalanges 2, 3 of dig. IV. are also 
longer, relatively, than in other Falconiformes. 

In the Falconidflp ph. 1 of dig. II, is considerably shorter than 
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ph. 2, but not po much as in the other Btiteonivm, Similarly 
ph. 2 of dig. III. and ph. 2, 3 of dig. IV. are relatively much 
longer than in the latter gT*oup. 

In the Buteonidte ph. 1 of dig. II. is very short and often fused 
with ph. 2, as in Halia'etus for exainj)le: ph. 2, dig. 111. is 
generally much shorter than ph. 1 and 3 : ph. 3, 4, dig. IV. arii 
always veiy short. In Elanua ph. 3 is reduced to a vestigial 
condition. 

In Accvpiier ph. 2, dig. III. is not shortened: in Elamis it is 
exceedingly so. Ag*ain, in Accipiter ph. 2, 3, dig. IV., though 
obviously shortene<l, are not nearly so much so as is usually the 
case among the Accipitres. Tlie numerous variations of this 
chaijmter are useful geiieiic characters, and will be found in the 
keys which it is pro{K)sed to add to this paper. 

It is iut(»resting to note that the foot of the Rtriges in the 
mattei* of j)i-oiK)rtionate lengths of the phalanges resembles the 
Biiteonine section of the Accipitres. 

ix. Summary. 

Adaptation to a raptoiial mode of life has so profoundly 
modified the sk(‘leton of the Falcon i formes that much of the 
evidence concerning the origin of the group has been defaced or 
ol»scured. 

The most aberrant memb{»i-8 of the group are the C^atharlnp. 
So markedly do tluvse differ from the other Accipiti ine forms that 
authorities of no less eight tban Garrod and Forbes, for instance, 
regarded them as an Grdei- ajMiit therefrom. Thu^ Garrod placecl 
them with the Cicoiihe and Steganopcxles, and Forbes with the 
Ciconhe and Tubinares. This was based on a study of the anatomy 
of tlie soft pails plantar tendons, thigh- and wing- muscles, and 
trachea, and on the vestigial condition of the twea, and in all tin se 
particulars the group is undoubtedly Stork-like. 

Mr. Beddard, however, has recently' expressed his l^elief in 
the derivation of the Falcoiiiformes fiom a Gi uine stem, and has 
fui-therinore bi ought forward some convincing evidence in support 
of his views. The Stoi’k-like chaiiicters of the Falcoiiiformes are 
possibly to lie traced from their origin low down on the (Truine 
stem liefoi’e the chai*acteis common to the diverging biiinches of 
Storks and Cranes began to undergo tmnsformation. 

Osteologically, the Falconiformes ai*e ceitainly more Giuine 
than Ciconiine, and here the character most to be dejx?nded u])on 
is found in the skull. It is a comparatively small point, at fiist 
sight, yet it explains the apparently wide differences which 
separate the skull of the Oathai’tse, not only from that of all the 
otlier Falconiformes, but from that of all other membeis of the 
Class Aves. 

The CathartfiR, it will be remembemf, hav'e a desmognathous 
palate of a quite peculiar type, the maxillo-palatine processes 

* Struct lire and OlaaRificaiion of Birds, 1898. 
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being much reduced and whlely sejwrated, but, nevertheless, 
bridging the palate ; and this by means of a pair of stisp-shnped 
processes, arising fi om their inner dorsal borders, and extending 
iriesially to meet a horizontally expanded plate developed by the 
inferior lx)rder of the assified hinder end of the na^al septum. 
These processes — the anteiior septo-maxillary spurs of Parker — 
feebly developed in Rhinochmtus and Tetrapteryx, are well seen in 
Psophia (PI. XXXIII. fig. 8); and Mr. Beddard was, 1 believe, 
the first to point out their homologies and the part they play in 
the formation of the peculiar palate of the Cathartap. Thus, in 
describing the palate of Paophia he sjiys, “ If these proctv^ses were 
to be increased in size and to meet a bony internasal se})tum, we 
should have the ‘desmognathous’ skull of the American Vultures.” 
It is possible, that at tlie time Mr. Beddard did not quite grasp 
how nearly the Psophiine skull approached the realization of the 
modifications peculiar to tlie Catharta‘, since 1 gather — from his 
silence on tlie point— that there was no trat^e of an ossified nasal 
septum in the skull or skulls which he examined. In all the 
skeletons at the Natural History Museum, save one, there is no 
septum, wdiich has apparently been lost in maceration. In this 
one, it takes the form of a greatly fcuiestrated plate tapering 
forwards to a point, and terminating at the distal fourth of the 
external nares. The fenestiution in this species is so extensive 
that only the hinder end and dorsal Iwrder are left, but the hinder 
end dips dowinvards so as nearly to touch the maxillo-palatine 
juocesses. If this sej)tum developed a horizontal plate, as in 
the Cathiirtaj, we should have the s>ime tyjK) of desmognathism 
which is now peculiar to the last-named gmiip. 

The nasal septum of the Catharta* is more rediiqed anteriorly 
than in Psophia^ never extcuiding foi-w’airls beyond the ix)sterior 
third of the external narial aperture (in the skeleton), and in some 
genera is not even visible on a sicle view of the skull. In 
Paeuclogryphus and Catharistea it may b<» studied to best advan- 
tage. in the former it extends nearly as far as the middle of the 
narial apei ture, and is fenestrated much as in Paophia, The l>ony 
tissue which in Paeudogryphua foi*ms the anteiior border of the 
fenestra is wanting in CathaHatea^ so that the septum is invisible 
when the skull is seen from the side, but, when viewed from 
below, the sutures between tlie horizontal plate of the nasal 
septum and the septo-maxillary spurs are plainly visible. 

Mr. Beddard, in pointing out the nature of the Cathartine 
palate, and the probable source from which it w^as derived, has 
given us the key to a very important problem — .the oiigin of 
the Falconiform stem. The Cathartrc are the least specialized 
members of the group, and, it is interesting to note, are also New 
World forms like Paophia, But the low generalized position of 
the CathartflB is show’n as well by other portions of the skeleton as 
by the skull. We may, I think, safely regard the CathaHa? a« 
the most primitive of the Falcon if ormes. 

The iiiipoi-tance of a coiiect understanding of the evolution of 
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the Falconiforni palate must be our justification for pursuing this 
mattei- a little fui'ther. 

The palate of the Oatharbc is un<louV)te(lly of an extremely 
specialized type, but traces of a like modification are not wanting 
in a direction where hitherto they have not been looked for — to 
wit, in the Accipitres proper. 

The palate of as we have already described, is scliizo- 

gnathous, a fact first, pointed out by Shufeldt ; but the schizo- 
gnathisiii is of a. specialized cdiarjicter, being due to the extreme 
reduction of the maxillo-palatine processes. If the nasiil septum 
in the skull of Elaum he examined, it will first of all be remarked 
that it is mor(^ coiupUite than in the Catharta*, and next that, near 
its posterior inferior angle, it gives otf a pair of small horizontal 
process(\s, ri*semhling those of Cathartje, but relatively smaller ; 
these almost touch the maxillo- palatines. A little increase in 
the size of those s])urs, and the reiluction of the anterior portion 
of the septum would give us the (Uthaitiiie ])alate. Thus, then, 
the palate of EUimis must he held to represent the high-water 
mark of specialization in the <lirection of schizognathism in the 
Accipitres. 

It is pi’ohahle that the palate of Circaetm^ov rather the 
maxillo- palatines — represents the intermediate type from which 
the exti'cmes of scbizog- and desmognathism in the group have 
l)een derive<l. Fuithermore, it may profitably he compared with 
the pala*ognathine maxillo-pUatino of, say, the Tinamous. It 
must be remembered that the great featui*e of the palceognathine 
palate is the enormous size of the maxillo-palatines. In the highly 
specialized Tmamas this is much r(Mluced, and in general shape 
is not unlike that of (^IrcaHm, but lacks its vertical plate of 
spongy tissue. 1 1 is import-suit that the int(*rmediate chsiractei* 
of th(‘ })silate of Circa'eias shouhl be recognized, otherwise we 
commit ourselves to the sidmission thsit the desmognathous 
psilsste of forms like the Fsilconidjo oi* Aqaila^ for exsimple, were 
developed by the resuscitation of an silmost defunct oigsin. In 
OircaHiis, then, the maxillo-psilsitines sire represented by a jsair of 
verticsil plsites of sjHmgy tissue nearly meeting in the mid-ventrsil 
line. They i*un Imckwiirds nearly sis far as the sintorbital pLite 
(prefrontsil) ; sind forwards, then inwsiids towards the tomium, 
so Sts to lesive si psilsitsU vsujuity exjsosing the nasal septum as in 
Elamis. Reduction of this type of maxillo-psilatiiie gives us 
the highly sj^ecisilized type of Elanm^ its further incresise the 
type seen in the Fahjonidie, notably through Milvago to Polyborus 
and Ibycter{V\. XXXIIl. figs. 3, 5), whei'ein the maxillo-palatines 
have attained a relatively enormous size. In the Fahonhun we 
meet with an exactly paiullel series, jmssing thiough Harpa to 
Ilerpetotherea (PI. XXXIIl, figs, 2-4). In the higher Falcons an 
increase in size of the anterior nasal chamber, eventually, in 
Falco^ developing into a much inflated ossified bulla, has brought 
about a considerable reduction in the size of the maxillo-palatine 
processes ; the fenestrated bullse, seen in such perfection in 
pRoc. ZooL. Soc. —1902, VvL. 1. No. XXI 21 
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Herpetotheres, aro now rediioed to quite vestigial jiroportions, the 
various stages in this reduetion being readily traceable through 
derchneis and JIie)'of(dco (PI. XXXIIl. fig. 1) to Falco, 

For furtlier evidence, or rather clues, as to the origin of tJie 
Falconifoiiiies— from an osteologicjil shvndpoint — one would turn 
naturally, to the Sei pentariida*. 1 n so far as the skull is concerned, 
this would prove diwipj)ointing. In its general character it 
certainly resembles tliat of Cariama^ but in details it is thoroughly 
Acci}>itrine. The vential view of the palate i*eseinhles that of 
Aqidia; whilst in the form of the maxillo-palatine pro<jesses, 
especially with regard to the great size of the antrum of Highmore, 
it aj)proaches Leiicopteriiis^ Antevor. and Parahuteo. The palate 
is indirectly desmognathous. The maxillo-palatines ai e separated 
oidy by a. mere chink, and the <lesinognathism is eftected by the 
ossified nasal septum, fusing with the dorsal aspect of themaxillo- 
])ala tines. In the presence of functional hasipterygoid ])roc‘ess(‘s 
it differs fium all the Falconiformes sjjve the Cathartidic. In 
the ti unk skeleton we hav^e already pointed out many Oiconiine 
characteis, whidi are not difiicult to account foi’ if, as Beddard 
and others hold, the Ciconiida^ and Gruida' may clairii a com- 
munity of descent. 

It is certain that the evidence of the skeleton, supported by 
tlie facts which have come to light (‘oncerning the myology and 
othei* soft pa.its, demands that the Catluirtiche and Seiq)entariidtt‘ 
must be included with the Falconiformes, though rt'preseuting, 
each, a distinct sub-order. With the Stiiges the reverse is the 
ca.se. Strikingly similar as is the skel(‘ton of the Owls, in many 
characters, to that of the Aecipitres, it is nevertheless certain 
that, tlie nearest allies of this gi*oup must 1)0 sought among the 
“ Jhcarian” birds. On ostvological evidence alone, liowcwer, it is 
doultful whether the Striges would ov^er ha\'(< l)een separated 
from the Accij)itr(‘s. The anatomy of the soft parts, however, 
seems to prove conclusively the justice of this separation. Th^i 
osteological resen ddaiices mu.st be regarded as homoplastic —or, as 
some wo\dd hav it, probably, kinetogenetic. 

relation vxhich the Cktliartidie, Ser|)entariida*, and Htriges, 
severally, bear one to another and to the Aecipitres jn oper, having 
now been briefiy summarized, we may pjiss on t/O the discussion 
of the inter-relationships of tlie ljust-mentioned group. 

This excee<lingly ditlicidt problem has lately been attjicked by 
Dr. Suschkin. Tlie main results of his study lam; already 
appeared ^ ^ *, and, from what he has foi*esluidowed, it is not 
too miudi to say that his complete Monogi*a,j)h will prove one of 
the most valuable and complete contributions to the osteology 
of Birds ever published. 

\ “ BeitrajiCe zur Classification dcs Tii^fmubvogcl mit Kugrutidelegmig dcs osteo- 
logischeu Merkiiiale.” Zook Anzoig. xxii. 1899. 

2 “ Systematische Ei-gebnisso ostcologiscbeh Uiitersuchungen einiger Tagmub- 
v(‘»gel.” Zook Anzeig. Bd. xxiii. 1900. 

« “ Wei tore systettiatische Ergebnisse vergleichendosteologiscbes TJntorsuchungon 
det* Tagraubvogck” Zook Anzeig. Bd. xxiii. 1900. 
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My study of this group has convinoed mo of the soundness of 
Dr. 8usehkin's conclusions, as published in the pnpers to wliieh 1 
htivo just refen-ed. But wliilst his investigations have extended 
o\ ei‘ a. period of about five yeai*s, mine have bec*n limited to a few 
\iionths. For this reason 1 withhold for tin* pr{‘s(*nt the keys to 
tin* g(*nera, such as have been included in iny fornier pap(‘rs. 
J hope to complete these at a later date. 

Before the publication of Dr. Suschkin’s papeis I liad ahead v 
arrived at the same conclusions as are therein expresse<l witli 
i-eg/ir<l to the position of the Faleones and Polyhori, and of 
(ji/paetiift and Ot/pohierax. With i*egar<l to Pamllon, thoiigli I 
felt certain it had nothing to <lo with the Striges, J had not yet 
discovered any fui'tlier clin* as to its real afiinitit‘s. 

WJiat follows is prvaetically an i*iubodi]nent of Dr. Suschkin’s 
views in toto ; where* 1 liave had to interjiret him, that is to say 
where I liave (‘iideavoured to express wdiat 1 belie\(‘ to have been 
his views, 1 ho})e J have done him justice. 

Tin* sub-oi (l(T, then, of the Accipitres is divided into two Families, 
the Falconida* and tin* Buteonida*. 

’riie family Falconida* is to be divhled into two sub-families : 
(1) tin* Falcoaimp^ (2) tin* Pol f/hor into. 

Tin* former includ(*s the genc*m 7/«r^>a, Iferpetotheres, ^^craMt^(<r, 
J/tcrohiera,i\ Poliohkrax, Tmnmiculm^ llppotriorchis, Hierofoho^ 
and Falco. 

Tin* sub-fa.mily PolylKirina* embraces the genera Milvacjo^ 
PhalcohaniKs^ and Polj/horu«. 

The family Buteonida* is divided into some eleven or twelve 
sub-families, 1 hough on this point I am not (piite clear, as 
Husehkin has not (hjfinitely expressed himself on this point. But 
he w’ould apparently recognize the following : Elanina^^ Pernintv, 
J/i7r//nc, Aquilintt^ ThramHina^ VuUiLrinw/Hrcaxtiiift. Pohfhorbt(f\, 
(^irciiur, Fruhiiinyuut^ ]inteommt\, ainl Accipitrina;, 

In the Elanime are incluiled Elaims and Alwchfprhamphus, 
In the Pernirife, Pernis^ Paza, Elcmokles^ Leptodon^ and Pandion, 
But from views he expi*(*ssed in conversation, he w^ould, I suspect, 
probably make a separate sub-family for P«/«;?/eW“-Pandionina* ; 
and most, 1 think, wdll feel this advisable. 

The Milvina* include Ilaliastiu’, and IfaliaHus, wdth, 

apparently, Ictinia, Postrluimas^ ainl Polioaetfts. llaUmtus^ theie 
can be little doubt, has nothing to do wdth the Eagles. Polioaetns 
Susclikin shows to be undeniably distinct from Pandion. The 
plantar tendons, aa he proved, by a dis.section madi? in this Museum, 
are of the Accipitrine type : the skeleton in no way resembles 
that of Pandion ; on the contmry, the pelvis and bretist-hone, so 
characteristic in PmCddon^ bear a quite extrnoi dinary resemblanct* 
to tl)Ose of HaVmetua, The outer toe is not more reversil)le than 
in ordinary Accipitres. TlcdiaetuSy Thalasm'etHS, and Polioaetns 
might w'ell be ma.de to form a separate sub-family, Halimihup. 

Tin* sub-family Aquilimt* includes AqniUi, Froaetus, Sphaetm^ 
Fisaeim, and Lophoactus, The Thrasaetina* contixin Morphims 
and ThrasaUua, 
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Tliis })rings us to tlie Vulturina\ By most, this sub-family is 
regarded as of more importauee than is allowed in the present 
scheme : Gadow and Sharpe, for examph), according it the 
rank of a family. Tliat the V^iiltures have undergone a con- 
si<lerabl(j amount of specialization there can be no doubt ; but 
it seems equally ceibiin that they are not far removed from the 
CArmvthm. Suscdikin recognizes evidence of two distinct branches 
in this family — Gi^pohierax standing at the base of one, and lending 
to Neophron ancl Gyps ; Gypaetm at the base of the other, and 
leading to Ynltur and Otogyps. 

The Circaetiiia' include Circaetns^ Ge7*ano8pizias^ Jfelotarsus, and 
Spilornis. Closely allied, and iiitcamediate between it and the 
next sub-family — the Circinae — cpmes the highly specialized 
Polyboiina^. It seems to me that this sub-family might perhaps 
as well be included in the Circince, with which, as Di*. Huschkin 
shows, it has many charficters in common, and in this I can 
confirm liim. 

The Ch-ciiuc embrace Chens^ Geravospizias, Grotriorchis^ and 
Strigiceps, 

The Uriibitinginaj I have added on my own responsibility. 
Dr. Huschkin speaks of them as isoLated forms related io the 
Circdetinw, 

The Buteonina^ include Bateo, Archihiteo, Tachytriorchis^ 
Germoaelus^ Rupornis^ Lencopterms^ and aj)porently BusareUns^ 
Batasiur, Ante nor ^ and Asturinnla, 

Jn the Acci[)itriua‘ Dr. Susc*hkin includes Accipiter^ Astnr^ 
Melierax^ Uros^nzkis, Lophospizias^ Scelospiziasy and Nisoides, 

Though we cannot regard this sclienu^ as final, yi‘t, it must l)e 
admitted, it is one which is in many respects an advance upon 
previous arrangements of this most difticult of groups. In its 
construction an attempt has been made to follow the lines of 
phylogeiietic, descent, the only satisfactory basis of classification, 
yet a peculiarly <lifiic\dt one in all (piestions of avian descent, 
owir\g to the lack of annectant fossil forms. 

Finally, it is to be noted, the Falconiformes are by no means 
so unifoi'mly desmognathous as is generally supi)osed. Mr. 
Beddard has given several exceptional crises, and in the present 
papei* the list is further extended. But it seems clear that both 
desmognathous and schizognathous palates are to be regarch'd as 
modifications of a Gruine-schizognathous type. The Oathai*ta) 
have transformed the peculiarities of this type into the unique 
desmognathism already described. The forms which still retain 
a schizognathous palate have slightly modified the peculiarities of 
the original form by loss of the septo-maxillary spurs. Further 
specialization has resulted in the reduction of the maxillo- palatines 
to the vanishing point, e. g. Elanns, But the majority of the 
Falconiformes have gi^eatly increased the size of the maxillo- 
paktines till they meet in the middle line (a) embracing the nasal 
septum between them (indirect desmognathism). or (A) meet 
benefttK the sfeptum fusing with one another (complete desmo- 
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gnatliisni). The various transitional sehizognatlions types which 
(Xiciir with eonsidemhle frequency, and sporadically, iialicate the 
steps by wliicli these two forms of desmognathism liave been 
acxjuired. 

The presence of the heinipterygoid elenient in all save tlie 
Falcons is a point of considerable interest, serving not only as an 
additional index of tin* liigh degree of specialization whicli the 
family has undergone, but also to show how’ a character comiiuai 
to the members of seveml widely different orders lias been 
independently ac/piired by the modification of a common plan of 
structiu’e. 

As T have recently pointed out, tlie Neognathine (Carinate) 
palate has lieen derived directly from tlie dromr?ognathous found 
only in the Paheognathie. The movement of the palatines tow^ai’ds 
the mid-ventral line, whei*eby they come to underlie the distal 
ends of the pterygoids, has caused the latter to segment and the 
formation of a pseudo palato- pterygoid joint. The segmentation 
of the pterygoids and the fusion of tlie distill segments thereof 
with the palatines relieved them from their function of supj)ort- 
ing the vomer and thr(»W’ the w^ork upon the pahatines. As a 
con seep lence atrophy of the hemiptervgoi«l ensued : imloed, in 
all the members of some sub-orders, e, g. Ans£U*es, Galli, and 
in the Falcones, it has been entirely .suppi'essed. When present, 
save in a few exceptional cases, it has lost all actual connection 
with the vomer, wluch is liorne entii’ely by tlie palatines. 

The evolution of the Neognathine palate has effected the 
ftillowing changes : • 

1. A shorten ling of the pterygoids, by the segmentatioii of their 

distal ends ami the fusion thereof with the palatines. 

2. A lengthening of the palatines, by their foinvard growth 

beneath the maxillo-jialatino processes, with which they 
originally unit£Hl, to effect a union with the premaxilla ; 
and a change in their position by the movement inwards 
to meet in the mid-ventral line. 

3. A reduction in the size of the vomer, resulting fre(]iicntly in 

its complete suppression. 

But besides changes of position in their relative lengths, the 
pterygoids have also undergone a change of function, since 
these bones now serve as mere backward extensions of the 
palatines, their original function, the support of the A’omer, 
being transferred as afoiesaid to the palatines. 

Himilarly, tho , palatines have a.ssumod n<‘w functions, in 
addition to the support of the vomer. They occupy, 
functionally, with the now subordinated pterygoids, the 
plfice of the conspicuous submedian vomero-pter>'goid bar 
of the Paleeognathiue skull, wherein, it will be remembered, 
they formed but little moi^e thaii an appendix to the 
pterygoid. 
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X. Key to the Osteology op the Faldoniformes. 

A. Skull. 

Upper jaw more or less markedly hooked ; iiOKtrihs hoiorliinuh and when pervious, 
associated with functional I lasipteryj^oid processes ; temporal fossa*, when present, 
confined to the lateral aspect of the skull; supm-orbital jfrooves absent; vomer 
blade-shaped ; palate desmo- or schixopiathous ; an ossieuluni lachrymo-palatinuin 
IS never present. 

A. Palate indirectly desuio^nathous, being bridged by union of the sejito-mavillary 
spurs with a horizontal plate de\elopetl by the ossified nasal septum ; olfactory 
chamber of great size ; lachrymal fused with frontal ; narcN pervious ; hasi- 
pterygoid processes functional; vomer wanting .. (-ATHAHTii'k 

H. Palate indirectly desmognathous ; basij»terygoid processes functional; maxillo- 
palatines with an enormous antrum of Highmore; lachrymal with a very large 
'-upra-oibital process closely applied throughout its whole length to the ft-ontal, 
and with its descending process rmching to the quadrato-jugal bar. 

SEKPENTARl I. 

U. Palate directly or indirectly desmognathous or schizognathous ; naves impervious ; 
Imsipterygoid jirocesses vestigial or u anting AUUIPITUES, 

Key to the FawiVies of the Accipitres. 

A. Vomer terminating anteriorly in a more or less conspicuous oh ve-Hha])ed swelling, 
clos(‘lv applu'd to the inavillo-jialatine processes. Palate directly desinognat lions ; 
antorbital plate (prefrontal) largely developed and with outer border closely 
applied to or fusing with the lachrymal ; lachiymal without Mii»crciliary 
plate; s(]uamosal prominence strongly dt'velojied; nospils with a very small 
circular or slit-like aperture; ventral aspect of premn villa with a median bony 
ridge; mandible with a ramal vacuity . Palconij).*. 

H. Vomer never exjianded anteriorly, and never applied to the under surface of the 
maxillo-iialaiines ; palate indirectly desmognathous, or schizognathous; aiit- 
orbital plate (prefrontal) generally tongue-shaped, often much reduced, or 
articulating, or oven fusing by its free* end with the distal extremity of the 
lar'hvymal ; nostrils slit-like or ]x*ar-shaped, and fully e'vposing the nasal 
septum; laclirymid generally provided with a supeu’ciliary plate; squamosal 
prominence not greatly develop^ . . HrTKoxiPA:. 

Key to the Subfamilies of the Falcemiilju. 

A. Supva-ovbital process of lachrymal c\te*ndiag backwards lnyond middle of orlul ; 
t(*mporal fossa heart-shaped ... Fulconintje, 

H. Supra-orhital process of lachrymal not extending as far as the middle eif the 
orbit; temporal fossa elliptical Foljfhorinee, 

B. Sternum and Pectoral (Jirdle. 

Corims sterni very largo, relatively to the size of the girdle, oblong, and with 
relatively small anterior lateral processes which bear facets for the articulation of 
the anterior sternal ribs ; posterior border entire, notched or fenestrated, but the 
posterior lateral processes arc never very large; articular surfaces for sternal ribs 
extend up to or beyond the middle of the sternal plate ; coracoid grooves wide, but 
shallow, and bordered above by a well-marked “ lip ” ; coracoids slightly overlapping 
or only touching one another, and with a well-marked jzroceMws lateralis hasnlis ; 
acrocora(*oid very large; funnila U-shaped and very broad, with a feebly developcil 
hypocleidciim. 

A. Corpus sterni with metasternum produced into a point, bounded by a pair of 

notches ; furcula articulating with the antero-inferior angle of keel ; acro- 
coracoid not affording an articular surface for furcula SERPBNTAUIJ. 

B. Corpus sterni with posterior border with two pairs of notches, the outer pair 

sometimes becoming closed to form fenestrro ; keel very deep, extending back- 
wards to extreme end of sternum ; coracoid grooves divid(»d from one another in 
the middle by a strong ridge ; acrocoracoid without articular facets for furcula. 

CATJIARTAS. 
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C. Connis sterni with posterior border notched, fenestrated, or entire,; coracoid 
j?roovc!s overlapping; acrocoracoid with well-marked facet for articulation of 
furcula ... ... ... ... ACCIPITRES. 


Ke,y to Fandliea of the Ac*eipitj-es. 

A. Sjiina externa and interna well develoiK'd; procoracoid large, articulating with 
ehuicle Falcon 

15. Sjiina externa only proKenl ; procoracoitl articulating with Hcapula only and 
widely separated from ela\ icle . . Ac< ipttiiida:. 

C. Pelvic* Girdle. 

Preaeetahular ilium xory long and wdth the external lateral border more or less 
maikedly eoneave ; pectineal ])rocess wanting; supra-trochanterie processe.s generally 
prominent and rais<*d high aboxe aiiti-troehanter ; puliis, wlnui present, generally 
<-losel3 appioMinated to the ventral border of the ischium. 

A. Post acetabular ilium 'shorter than iHchmni, but without a notch indicating the 
tuo cleiiKMits pijsteriorly SERPENTARII. 

11. Post acetabular liiiiin sliortcr than ischium, and the limitations of the two 
eh'iuents indicated posteriorly hj’ a deep notch, the ischium being continued 
backwards as a sharj* .sjniie along the pubis ; pubis projecting far bevond ischium. 

CAfllART/E. 

t*. Post acetabular ilium .shorter than i.schium, and much dellected; ischium never 
jiroduced backwards into a sjune ; pubis often vestigial ACCIPITRES. 

\i. EXPLANATION OF THE PLATES. 

Plxte XXXI. 

Venti*al Aspect of the Skull. 

Fig. 1. Skull of ('olhoristes urtthuy Hhovving the t>pe of dosniognathisni peculiar to 
the Oathart.e, u herein the palate is liridgi'd by the union of the horizontal 
plate of the nasal .seiduni with a pair of septo-maxillary simrs. Note also 
the ])resen<*e of basiptervgoitl processes. 

Fig. 2. Skull ot JClauus crcruleus. The palate is sebizognathous. Herein the 
maxillo-jialatines have increased in size, whilst the sejito-maxillary spurs 
have complelel.v disai>]»eared. The nasal septum is more conijilete than in 
Cafhoristes and may be si*en l.>ing in the middle line of the anterior jialatal 
vacuity. Above the intlateil region of the maxillo-jialatincs it sends dovvn- 
uards a feclde pair of spurs which nearly touch the maxillo-palatines. The 
basii)ter> goid jirocesscs are represented only by a jiair of minute prickles. 
Fig. d Skull of %\ilco iuni<n\ The palate is completely deMuognathous. Note the 
peculiai form of the vomer, and its relation to the nuixillo-pahitines. Tin* 
antrum of the maxillo-palatines is reduced to tlie merest ve.stige. 

Fig. 4. Skull of ( Urc(iehisff<illivHs. The palate is schizognathous, and an (*\aggeratioii 
of that seen in TJlonHs. Fusion of the approximated maxillo-palatines 
and a downgrovvth of and addition to the suhstanee ot the nasal septum 
would give the \ialate of Falvo. Note the palatal a])erture of the antrum. 
Fig. 5. Skull of Vseudofft/ps henpulensis. Tiie jialate is indirectly desinoguathous. 

'rile palat(‘ is hridgeil by tin* fusion of the greatly swollen nasal si'ptum 
vv ith the widely separated nnixillo-]mlatine.s. 

Fig. 6. Skull of (rppaetus barbolus. The palate is indirectly desmognathous, and 
of the same t^pe as in hut from its less specialized condition show's 

how the palate of Gpps ha.s been derived. The vomer is jiresent, the 
maxillo-palatines are of great length and widely separatixl, whilst the na.sal 
septum can he traced throughout its entire length. 

Fig. 7. Skull of Serpeutarivs serpetitarins. The palate is sehizognathous,^ since 
the maxillo-pabitines, though closely approximated, do not fuse. Fusion 
w ould produce the completely dasmognuthous tyiH* ot' Falco. The nntniin 
of the maxillo-palutiueb is of gi*eat size, and the maxillo-palatine processes 
are large. 

JEicplanaiimi of letters. 

A.p.v. = anterior palatal vacuity. p.aM, — palatal aperture of antrum. 
hp.p. — basipterygoid process, pt. — pterygoid. 

mx.p, == maxillo-palatine process. «. = spur of nasal .septum. 
n.s. nasal septum. vo.^y omcr. 

p,a* palatine. 
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PlATB XXXII. 

Fig. 1. Doratol Hspett of skull of Catharistes uruhu^ showing tho ubsenco of orbital 
l)i'oc('s<'es to till* ladir^ nulls aiul the imiierfect nasal hinge. 

Fig. 2 Dor.sal aspect of skull of Serprnfarius serpentanusy showing the large 
orbital processes of the lachrymals and their ndution to the frontals. 

Fig. 3. Dorsal aspect of the skull of Buteo JakaJ, showing the large, outstanding 
orbital proces.sch and the .sui>erciliary plate. 

Fig. Dorsal nspwt of the skull ot Fa fro mi nor, .showing the large outstanding 
orbital processes of the lachrymal and the ab.sencc of a suiierciliary plate. 

Fig. o. Dorsal aspect of the skull of Pandion haliailn», showing tlie absence of 
orbital prtweshos to the lachr\nuil. (kunpaie this tig. wdth the skull of 
Catharistes, tig. 1, and note that in Pandion the lachrymal ajipeai's on the 
surface of the skull. 

Fig. (). Dorsal aspect of the skull of Nicrohierax, to show the nasal hinge. 

Fig. 7. Lateral aspect of the skull of Microhierax fringiUariuSy to show the nasal 
hinge. 

Fig. H. Lateral aspect of tin* skull of Falro minor, to show' the relation of the 
lachrymal to the antorbital plate (prefrontal) and the shape of the 
nostril. 

Fig. if Lateral aspect of the Inchrymo-uasal region of Pandion haliatim, to show 
the fusion of the lachrymal with the antorbital plate. 

Fig. 10. Lateral aspect of tho lachrymo-nasal region ot Bcipentariug gerpmtaring, 
to show the relation of the lachrymal to the antorbital plate, and the great 
si/,e of the antrum of Highmore. 

a.p. — antorbital plate. 

1. — lachrymal. 

«./i. = nasal hiiige. 

s, = superciliary plate. 
or,l. — orbital pro<*ess of lachrymal. 

Plate XXXIII. 

Fig. 1. Lateral \iew of the upper jaw of Hierofalro ggrfalco, showing the gradual 
suppression of the vertical bullute portion of the ma\i11o«pulatine by the 
increasing development of the anterior olfactory chamlx*! (vestibulum 
externus). 

Fig. 2. Lateral view of the upjier jaw of Marpa arntralin, showing the more 
primitive condition of the vertical bullate portion of the maxillo-palatines 
in the Falconino}. 

Fig. 3. Lateral view of the uiiper jaw of Milvago vhimachima, .showing the more 
primitive condition of the bullate portion of the maxillo-palatiues in the 
Pofghorineg. 

Fig. d. Lateral view of the upiier jaw' of HerpetothereH cachinuang, show ing tho 
maximum de>olopment of the bullate portion of the maxillo-palatinos 
reached by the Falconinai, 

Fig. 6. Lateral view of the unper jaw of Ibgrter ater, showing the maximum 
development of the bullate portion of the maxillo-palatines reached by the 
Falconince, 

Fig. 6. Dorsal aspect ol the palatal hones of a young Pemig apivorug, to show 
the hemipterygoids. 

Fig. 7. Lateral view of the palatal bones of a young Pemig apivomg, to show tho 
relation of the hemi])terygoid to the vomer. 

Fig. 8. Lateral view of the lachrymo-nasal re^on of the skull of Pgophia, after 
removal of the lachrymal and part of nasal, to show the septo-maxillary 
spurs and their relation to the maxillo-palatines and nasal septum. 

h.pt. = hemipterygoid. 
mx.p. == maxillo-palatiue. 
n.g. = nasal sejitum. 
v.e. = vestibulum externus. 

VO, vomer. 
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Ooracoptf's 
Ql.‘</l\i, l(> 8 . 
er-><f, (08. 

Cratilbi 

fiiciaiftCU, 03, 08. 
Creii'-s 

k>iHhif''dii, 45. 

vicidi tdahum, 15. 

. Cropitlodcni 
cui.'.m'iim, 203. 

' Jhivimacididn, 2(*1. 

niagkfridib, l 02 
(Clmlcoidcfc) erh/ibOiu 
202 . 

I CVi^•^5tu^, 131. 

’ CrocuOieiniti 
biTvdta, 07. 

; Ct'} ptacruf> 
j comeii, 42. 

I — , Aar., 42. 

; Crypluniima, gen. nov., 

I 50. 

1 himpmm, fK), 51. 

Curl ilia 
afncanQy 94. 
Cyanolyseiis 
judagonmy 168. 
Cyauorbaniphufl 
nov<S’cealafidi(P, 1 69. 
uincolor, 109, 


I Cyclopelta 
' trisHiSf 42. 

Cyuibalopora 
poegi 233. 
tcd)ellaformis, 233. 
(Tretomphalus) bul* 
hides, 233. 

Cynandra 
; ' opis, 45. 

I Oynictis 
i ievaillanit, 130. 

! Cynopterus 

iiiargimtus, 38. 

' sjjhiiix, 38. 

Cyrtacantliacris 
i palHdicornis, 09. 

! Cyt here 
; canecUnfa, 230. 
ir/statelhi, 230. 
dkfgnu, 229, 2:30. 
ohtKsakita, 230. 
jmiva, 229, 230. 

. rodromargniata, 230 , 
bcuiUl/idtda, 230. 
btunp'^oHi, 229, 230. 
suhrufa, 230. 

1 v\f/vilic-thomboni, 230 

Cytiierolla 
sc/nitalis, 230. 
vcbictdosa, 230, 231. 

C-ytherideis 
ftndi'txvbi^ 229, 231. 

Cyt Uoropteron 

(onqicaiidafim, 22*9, 
231. 

D.amali.^eiis 
Hang, 138. 

Darasaua, 139. 

DasA pu3, 227. 

Tiiinutus, 277. 
vdh^KS, 128. 129, 135. 

Deilepliibi 
t'uphorhhc, 205. 

Deniotloeus, 99. 

. Deropeltis 

ergthroccphda,, 93. 
mcfanophihi, 93. 

. DeA^idcIta 

arggrotdes, 84. 

I llicroverns 

dicranoccrus, 217. 
deguns, 217. 
fumitus, 217 

DictyophoniH 
imihieid', 98 . 

Didclpbys 
nxmeaudatu, 13Cb 

Diestogyna 

sp., 46. 
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Pioatogyna . 
amffrauttf, 4.’», 4<^ 47, 

:a. 

fdicht, 40, 4S. 
kaTBchi, 48. 

Dinidor 
/ir/dis, 42. 

Binoccras, 215, 22l.>. 
Binornis, 285. 
Biphonlawi 
codfffip(>ffiiis, 171. 
flaviyes, 172, 17*^. 
fruhstorferi, 170. 

hm'ohU, 175. 

172. 

Bi placodes 
vdmhbn, 70 . 

/ridalif. ()•>. 


Birphia 

farqithikt^ 2 <H, 20 .“). 
Biscorbinn 

iff(thu/an.% 200 . 
po/ydomcihiffrg, 200 . 
Bisoiiyclia 

fii)(fulato-j\isdo(fti 1 88 , 

‘204. 


anstriaca, 189, 105. 
hn’vi('ofli% 188. 
dcceiUtifwnlatcf, 187. 

clonguta, 187, 107. 
Bislichodus 
fasciolains, 2()(). 
sejrfasciaius, 200. 
Bistomuni, 151. 
dH'plirafum, 141. 
margaritantm^ 141. 
Bolichotis, 131. 
palagonica^ 277. 


dhnidiafa, 88. 
Imhaia, 84, 88. 


Kudos 

ioiperia/tn, 204. 

Kcbo 

,}}f>desiH&y 84, 85, 02. 

’ 1ncdoi\ 85. 

. , miifcfiim, 85. 

EoloctuB 

catdimlls, 100 . 
pectomli*, 100, 170. 
wesUrmmi, 100, 170, 
171. 

Klnnoides, 288, 21)4, 290, 
298, 306, 315. 
Elanufl, 288, 280, £90, 
300, m, 306, 307, 
310, 311, 313, 315, 
316. 


earuleitfif 319, 


Eligmodontia, 116. 
Knyaliopeis 
/WC/.S7V*, 05. 

Kos 

riciniata, 167. 
ruhra^ 107. 
walhcii, 107. 

Equiis 

hiirMli, 32, 37, 38. 
prjevahkii, 137. 
qmqqa, 32-38. 
Krotis 


pcrpaupcra^ 47. 

Ergolis 
enotrea^ 40. 

Erinacens, 120. 

Kronia 
dihdatft, 47. 

Kiicliilichtliys 
roqoiu'i, 20)8. 


hapnr^ 84, 87, 88. 
ochraceat 144, 84. 87. 

Eupha*dra 
cfem^ vai%, 45. 
imiimut Tar., 45. 
spafios((^ var., 45. 
.vgpctimf 45. 

Euphysotes, 02. 

Eurvpbene 
ffoem, 45. 

Eurypbymus 
crassm, 90. 

Eurytela 
hyarha, 40. 

Eutropius 

eongolensiSi 266. 


Falco, 280,286,204, 208, 
.W), 314, 315. 

;uo, 320. 

Fells 

roHt'Ofor pffn'-iont, 274. 
275. 

- /)?);//)), 273, 274. 
27.5. 

‘ oncff^ 274. 
j uncitty 137. 

Frepta, 30,3. 

Fuliguln 
ferinn, 100. 
inarifa, 158. 
Funisciurus 
ammhiufy 121 . 
ccpapi, 120, 121. 
pdei, 120 , 121 . 


GfftUgo 
gamettif 133, 


' Galinago 

ccdestky 262. 
demtray 262. 

Gastrimargus 
determiihatuSy 97. 

j nuirmoratitSy 97. 

Gaudryina 
hacmif(\ 232, 233. 

^ Geranoaetus, 316. 

Geranospizias, 310. 

Gerbillus, 131. 

Globigerina 
aquilateralky 233. 
bulloidhs tnhfm, 2»‘J3. 
ditferfrei, 233. 

! hehdiui, 2 ^) 3 , 

I Glosso^isittneus 

I coiU'innmy 107. 

, Gnathonemus 
Hfipha$y 205. 
mooriiy 265. 
I'hgvcIiopboruKf 205. 

Gonipbidia 

I pcrakvnmy 80, 81, 92. 

I 81, 82. 

Gotnpbooeriis, liO. 

! Gomphus 

consobrivH.^, 70, 80, 
02 . 

Oonomita 
posticoy 205. , 

Gryllotalpa 
afHcaim, 04. 

' GitUub 

j OimaciMiiSy 04. 

I mamoratuSf var., 07. 

! Gymnorhina 

I (ihicen, 54. 

I Gynacantba 
plagiata, 70. 
rosciihergiit 70. 

OvpaeluB, 281. £83, 28S, 
200, 20.5, 300, .310, 
.315, 310. 
hadafuK 310. 

Gvpagiis, 280, 201, .301, 
* 300 . 

Ovpobicrax, 270, 280, 
‘ 281, 284, 200, 20*1, 
310, 315, 310. 

Gyps. 285, 310. 

Gypsina 
qfdiHidus, 233. 

'inhofrem, 232, 233. 


Haddonia 
minOTf 231, 233. 
Haliaetus, 2^, 281, 294, 
300, m, 306, 310 
311,816. 
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Haliastur, 2#^9, 294, 1^15. 
Hftpalemur 
grimis, 128, 18:), 
simuBf 128. 

Haploohihis 
mnffa, 289. 

Hanna 
aramU, 4a. 
capella, 47. 
c<£nu^ 4a. 
herminin, 47. 
hohartif 48. 
johmiotii^ 48, 47, 8J. 
Inrida, 47. 
iheohene, 4a. 

Harpa, 313, 318. 

aitstralifi, 820. 
Tlauerina 
cvmnremi, 283. 
Helictis, 111, 113. 
Hellaclotheriimi, 21. \ 
lleloffttle 
aikhmuit 119 , 
parvula^ 120. 
undidata^ 120 . 
trmVfc, 119, 120 
Victorina, 120 . 
llelotamis, 310, 810. 
Jleuuchr()ini«j 
fa$ciafi{fi, 270, 
HeriiesU'fe 
parvvluH, J20, 
'indvernlen(>t, 130 . 
midnlatus, 120 . 

HerpetothereP, 292, 294, 
290, ;100, 308, 81.3, 
814, 318 
each inn ans, .320. 
llotoruoris 
liHUnii, 100 . 
speciosa, J(X), 
Tleteroganiia, 9.3, 
IMomstegina 
ih’prcssa, 23,3. 

He! mil's 
pfteraii, ( 1 . 3 . 

Hi(‘ro(alco,289,.314,.31.8, 
gyrfalco, 320. 
Hippopotanius 
amphihimy 238. 
Minutm, 238. 
Hippopus 

nippopm, 142, 147, 101, 
103. 

Hippotragus 
teucophauSy 138, 

Huhua 

orienfatUi 298. 

Ilunibe 

fenuicornis, 90. 
Hydaspithorium, 216. 


Hjrdrobasileus 
extranens, <18. 
Hydroeyon 
lineatuSy 208. 

, Hydrophasianus 
' chirurgutty 81, 261. 

Hydropotes 
! 217. 

Hypochera 
ioy 204. 

I Ilypolimnas 
I mislppuSy 45. 

j sal mods, var., 48. 

llvpotriorchis. :il8. 

1 Hyrax, 129, 1,33. 1.34, Ur», 
I 130. 


' Ibyotor, 31,3. 
i ater, 320. 

Ictinia, 31.8. 

Ictinus 
melanopSy 79. 

I Idionyx 

dohrniy 70, 78, 92. 

* optatOy 78. 
gaUoiday 70. 

1 Kchnoptcra 
'mclanoplnla, 93. 

I Isotoina 

I palnstrisy 13. 

Jagoria 

pcecilop/cra, 79. 

; Kallima 

i rimufy 40. 

Lal)co 

falcij'cry 230, 
f/rmiiiy 23a, 236, 360. 
la/,ul<p, 3.34, 3.38. 330, 
237. 

I ftiacrosto/nuSy 23.8, 2*30. 
I nasns, 2.38, 330. 
parvits, 238, 2.30, 200. 
liuctica 

ahdominedUy 174. 
npicipesy 178. 
bahiaenWy 188, 

Itafesiy 177. 

hU'ohrafa, 177, 204. 
bilincafay 170. 
bogotana, 183. 
bmviamy 174. 
hrevkotUsy 182. 
capitatay 181. 
cannatay 184. 
cUrinay 180 . 
clarki^ 182. 


Lactica 

I codatipennisy 178, 20.8. . 

dichroa, 180. 

, elcgmtuUiy 174. 

I femorata, 181. 

1 JlavilabriSy 180. 
fimerea, 175. 
gracilicornis, 163. 
impressicoUis, 184. 
limbatipennis, 177. 
lobata, 174. 
nigriconm, 183. 
paragmgensiSy 178. 

rtifo-basalisy 181 

' scniifidva, 180. 

I i>cmhngray 170, 204, 

j driga'tipcs, 179. 

I tibialisy 179, 18.3. 

I iveisei, 179. 

j Laetina 

j chidcapieruy 187. 

I glahrafay 186. 

I l(pricoUi<y 18.8. 
i semiragosa, 180. 

1 Lnina 

i hnanachns, 27.8 
! Lariis 

1 argeniaim^y 10<>. 

Lathrecista 
' sinmlansy 69. 
iermbudis, 09. 
I^atrodectus 
apical is, 2.83, 2a0. 
argttSy i)4. 280. 

; cc&olimnny 283, 280. 

■ cinctu% 255, 256, 287. 
vonglolnttiiSy 284, 250. 
onra^avic7isi8, 281, 264, 
2 . 87 , 261 . 

curassavievm, 287. 

' disthictiiSy 287. 
i dotatiis, 25.3, 287. 
deqanSy 2.87. 
i't'chaSy 284, 287, 2.88, 
foruiidalahs, 283, 287. 
iftOifraphtcnSy 251, 2.84, 

‘ 2.87, 260. 
goomci ricitSy 248, 281, 
282, 286, 287, 260, 
261. 

hamliiiymy 2.82,284, 

288, 280, 287, 2,8S, 

289. 261. 
hispiday 2.84, 288. 
hgstrUy 281, 282, 2.83, 

258,201. 
indicHS, 288, 288. 
intcrsccfoTy 283, 288. 

; katipoy 282, 208, 2.86, 

1 2.88, 261. 

lineatim, 253, 288, 
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Lutrotlectua 
Iw/uhre, 264. 
lugubris, 254, 258. 
mactaiis, 251, 253, 254, 
256, 257, 260, 261. 
mabniq nath un, 248, 254 , 
258. 

— , Tar. tropica, 253. 
omrtiub, 254, 258. 
menavocli, 252, 255, 
256, 250, 261. 
iHi/idts, 257. 

254, 259. 
ornafits, 250 
pal/u/us, 251, 253, 250, 
260. 261. 
pa'jhliif^, 250. 
(juinqiiepHUtftif.',, 250 
.sicdo, 255, 25S, 250, 
261. 

bchuchtt, 250. 

260 , 

fhoracicub, 253. 260. 
Indecim-qiibalub, 2 17, 
251, 252, 253, 251, 
255, 256, 257, 258, 
250, 260, 261. 
troptcub, 260. 
varieyafnb, 253, 260. 
variohtb, 253, 260. 
Venator, 254. 
wrecnmlum, 353, 200. 
sick:2ack, 252, 260 
zonUa, 253, 260. 
Leggacla 
yerdoni, 30. 

Leiuur 
. caff a, 1 35. 
Lo])adogas(or 
himacidatn\ 102 
mionxrphalns, 102 , 
Uicfoj)tay/d , 102 . 
Loptodon, 300, 310, 3)5. 
Lopiis 
h)),40 
dai/anab, 10 . 
hainaniis, 40, 41. 
•peguana, 40, 41. 
swmensi.'<, 40, 41. 
variahi/is, 2. 

Lestes 

orient alls, 92. 
ridlegi, 64, 02. 
udeana, 92. 

Ijcureronia 
argia idotea, 46. 
jdiaHs, 46. 

Leudthodeudriuin, 151, 
155. 

mmatmrp, 142, 143, 
151, 157, 168. 


Leiiooplernitj, 314, 316. 
LeviTisenia 
■pggmmim, 15)8. 
Limenitis 
camiVa, 205. 
disippHb, 205). 

Ursula, 206. 

Loplmetus, 294, 305, 

315. 

, Lopliospizias, 316. 
Loriruliia 
gidguht.\ 169. 
imiulis, 160. 

Lori us 

doiniccl/a, 167. 
Lovoconcha 
ahfta, 220, 231 
unoniola, 220, 231 
am Ha no, 231. 
hono! (lit nHs, 220, 231. 
Lyganis 

trisfabtr, 42. 
Ijvriothpuiie 
/triapea, (!8. 

]\raclia’r]imnj)liusi, 315. 
Macromi.i 
horneensi'i. 7B, 
cinv'ft, 78 
fuauita, 78 
gersfarclff'iy 76, 77. 
vrslwoodi, 76, 78. 
MaorojHis, 120 . 
M.icro'.celKL'r, 225 227, 
228 

prohobCid(U\ 22!, 2*i7, 
228. 

/ ujic'-trtf^, 223. 
Mahalhnla, 1.’‘0. 

Maiiis, I2O. 

]\lant^^ 
vndafa, 04 
Marnihfiuua 
pi/fmniknfh.; 26.>. 

'qdia tnh > , 1 : 3 ! 
idargiiniiina 
mti t qartitU / (/-, U 1 , 1 42, 
162, 166. 

-- aifcat/anau, 141, 
162. 

nia.uintf, \ 12, 146, 162. 
141, 1 17, 162 
I Miirtc's, ll() 

I 110. 

' M«‘copf)da 
j latipvmns, 04. 

; Mogalopalpua 
qymna, 46. 

Mdes, 110, 111, 113. 
palcsctftmis, UO. 


Meles 

' (Muetela) palcpattica, 

* 110 . 

I Melierax, 297, 316. 
Melinda 

I mcreedonia, 45. 

I Mellivora 
I ratel, 113. 

! Melopsittacus 
! ttndulafus, 160. 

, Mepliitis, 111, 1 13. 
Mmimbria, 98. 

M icrales>te.s 
altns, 265. 
humilts, 265. 
btornm, 265), 271. 
Micrastur, 315. 
MuTodiplax 
drhcalula, 67. 
n/laia, 67. 
Mu-rogcniplu'.s 
ehc/ifer, 70, 

(juadrafits, 82. 
thorucioub, 70. 
]\licrol»iorax, 287, 28.8, 
207, 208, 200, 300, 
315. 320. 

Jnngilfariub, 320. 
Mieronicrus 
affims, 84, IK), 02. 
an mtni tarns, 84. 
Itgahnus, 84. 

I meat Us, 84. 

/ntnftnif, 01 . 
br/inopaeus, 01 . 
safnatus, 84. 
sfigniiitizaub, 84. 
Mi(Tou\oryx, 217- 
Microtin, 131. 

■^p., 106. 

arvu/ts, 106, 107. 

(frcipilis, 106, 107. 

'nivahb, 106 , 107. 

nitufloafi's, 106, 

tjp , J ()6 

Miliolinn 
iutorms, 233. 

I HI ti ran a, 232. 
iurcuhrib, 232. 

- whiineata, 232. 
ruviiTiana, 232. 
ferussto (, 235. 
fundfutiensis, 231, 232. 
: gravdts, 233. 

insignts, 232. 
lahiosa, 232. 

' Hmepana, 231, 232. ‘ 

! ohlonga, 233. 

; par Jeer i, 231, 233. 

i polggona, 233. 

I seminuhm, 233. 
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Miliolina | 

mhrahivdft, 2’3li. 
trtnisversr'd) irda, , 

fnranunhf ftrqaein- 
i((na, 'JJVJ. , 

7tiidosa , I 
MiUugo, :i()S, ai.i, 
;un 

chumchnna, .‘i20 
Milvne, 2H0, olf) 
aicr, 2H9. 

Mimoniys, gen. luiv., 102. 
inie}'hi€(hus, 1013, lUf), 

10(1, 107. 

newinni, 10.‘i, 105, lOG, 
107. 

pfioccptncNs, lOO, 105, 
100, 107. 

Miniopterns, 227. 
MirarKliurn, 155. 

Morliola 

modiolus, 140, 147 
Monolriohtis 
persiiicHd, 4.’'». 
sufdca vamptna, 4,5 
smissiirei, 45. 

Monnj roji.s 
drlirtosus, 205. 
Morpluius, 01,5. 

Mas, 1,01 

coiK'fdor, ,011. 

jcrdi/Ui, .‘V.l 

Mustela, 109, 110, 111, I 
no, 114, LOO. 
flavhjula, 0>3, 1 10. ' 

— tijpit'a, OS. 

foma, 112. no. 

‘warivs, 110, 112, 110. 

pahmiitcft, 100-114. 
pcnnauii, 112, 110. 
ahellma, 112, 110. 

Mya 

ft) OKI no, 1,53. 

Myclaus, 111. 

Mynniyrus 

mao'odon, 20.5 i 

Myo])8ilt,a(Mi.s I 

muftachns, lOS. 

Mvtilus i 

'rdu/is, 111, 142, 14;i, i 

114, 140, 117, MH, , 

1.52, 150, 150, 157, 

1,58, 150. 100, 101, i 

102, 10.5, 100. j 

magcllanicus, 102 . : 

‘i 

! 

Nannocharux I 

r/omjatus, 200. 
fasaafus, 200. 
fcsnia, 2^>. 


Nannopliya 
p?ff/))up(fi 72. 

Naralliura, 109. 

NuHigona, gen. nov., 20,‘) 
pa! ltd a, 20.0, 204 
Lasua 

ntfruo, 1.02. 
Nauflanreli.i 
cji/hii'Kt, 205. 
ttpt'hm, 20.5 
'tmhlhofji 20.5 
:ftoil>esmf/, 20.5. 
Nroctodon, gen. nov , 
114. 

•>f)7K>ni>i. 115, 117. 
Ne*iphron, 281, 288, 290. 

.-UHI, 010. 

Ncofoinn 
ruto'ffi, 11.5, 

Nephrica 

hohvttnta, 192, 191 
ln'(t!-dio)^i\ 194, 190. 
20L 

ilaiv)'i, 194, 201 
didi/i {ft, 192. 
fulor<>n)i\ 190 
(uidoiis, 190. 

DjchtsK 194,204. 
h>, 192 

in'tcid tpf )tvt\\ 192, 201 
9tipf'oJ((<i Ktfti, 197. 
pai'UftUK i/€Uh}.\ 1 1 > 4. 
SKuquoudt ))fa, 190, 

204. 

>>fai(dim/rr(\ 195, 204. 
firhtinafa, 195. 
UitiJascmUt, 197, 214. 

Ne]>lirops 

V, >)')'(</)< if<, 2-12. 

Ncj»tl8 

hiclicrrlit, 40. 

/ttco/)irdci>, 4.5, 40 
Ncsopitliceu'j, 129 
Xc'^oxeniii 
iitcfaliifa, 08. 

Nestor 

utdidiilis, 107, H>9 

Nourol>n.'<is 

64, 80, 81. 

.80, 

Neiiroecna 
ida, 72, 92. 
Ni'iirotlienns 
disparilis, 00. 
fluciiians, 65. 
fvlvut, 05. 
sophroiiia, 05. 
stiqmafismis, 65, 00. 
Iiillia, 00, 00. 

Nilasora, 109. 

NisaeiuB, 315. 


Nisoides, 010. 

Niiheeiilaria 

Imtdip^ 2 .‘ 12 . 

Nucula 
sp , 1.58. 

NyeliiioTiji 

mcd)r<^n (dccsfa, 40 

~ llhn)'h uldta, 4(). 

Oenoaeelis 
Itfdivupin , 191. 

Oclodon, 114, 11.5. 
Ocloniopug 

notahdh, 42, 40, 
CEdaleiiR 
mai'mirafus, 97 . 
irri'calts, 97. 

CEdoiina, 157, 159, 100. 
L5S, 100 

OjK)l)H>])l(llUlll, 1. 
OnyrOogoinijluK 
(/fo/,ictr/ftt)f, , 80 . 

' ?iti/i'escc))s, 80. 
Ony(‘liothemis 

fili/)<)r/)K///y, 70. 

foUtcai, 75, 70. 92. 
<5j)isthoj)hthnliuus 222. 
Orbit oil te^. 
iiK/df'x, 200» 

,,ntr<ji,Kihs, 200. 
Orcliitlu'mis 
pi'A hf rnnidy 70. 
Oreoeincla 
dattnia, 208. 

OrllK'ti nm 
M) , OS. 

rhnpit., 08. 

Ud f nlh'i, 08 

pi'i(i)i<>s)f/)}, 04, 08. 

sfthntd, 08. 

/('S/OCOt'h, OS. 

Oryzoin^a, 116 
Otogyjip, 010 
Oxygons) 

aodaitguJa, 200. 
li)'it'^{/Ki)''i\ 200. 
btndffhd^, 200 . 
)td)fd<>lh\ 201. 
nuiplrs', 200. 

Lsicbyt^liis 
drifOnhidiits, 97 

(^(K{lalc)i‘«)/y»)/rMo7Vi'f'?/.s 

97. 

I Pagurus 

df form is, 10 
Palseinonett's, 10 
Pahvoineryx, 217 
Pa])\‘onns 
do'htanus, 169. 
docilh, 169. 
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PaliBornis 
mpatmf, 
famata^ 1<)D. 

169, 170. 
ttiagnirosfns^ 109. 
fichisficcps, liU). 
ton/iiafa, 109 

J*alaiimji>u8, 222. 

Panchela, 139. 

Pandinus, 222. 

Pandion, 279, 281, 283, 
284, 288, 290, 292, 
294, 295, 290, 298. 
300, 304, :K)6, :io8, 
309. 31,'). 

((n'(t((nvnm, 296. 
ha/iaetvs, SI),-), 320. 

J kintal a 

jhdH'scens, 03. 05. 

l*apilio 
('//o.r, 205. 

(if'fcriaif, 205- 
cy€sphunh‘i>, 205. 
deiiiodoCii\ 47. 
hvmien, 4.’‘>, 47. 
nHwhuni, 205. 
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Polioaeliis, 315. 
Poliolnemx, 297, 315 
P(.>lyboroide«, 279, 280, 
281, 283, 284, 280, 
295, .W, .307, 3»01», 
*310. 

PolvbornN 280, 28:1, 287, 
‘ 289, 294. 304. ;J08, 
313,31.5. 

Polypliaga 
(fyyp/iaia, 93. 
Polyj)teniB 
hirhir, 122 . 
coH(/kus, 122, 123, 
12<5. 

drlhzt, 122 . 
nidlkhvri 122, 124, 
125 

lapradii, 122, 123, 
124, 125. 

(unatipinnk, 122 . 
puhms^ 122, 125. 
rclrophniis, 122 . 
mivyahu^^ 122, 121, 
125. 

tvcM, 122, 124, 125. 
Polystoniella 
crhpa, 233. 
macclla, 233. 
suhnudomf 233. 
3*olyteli« 
harmhondi, 169. 
niehinum. 109. 
Polytrenm 

miniaeemi of ha. 232, 
233. 

Popa 

undatut 94. 
Potainai'clitt 
oonyenn, 69. 
ofntcnra, 69. 



INDEX. 


PotttinochaTus 
penicillatus, 51 

PotorouH, 1,‘iO. 

Precis 
hoopis, 45. 
cehrcno, 45. 
chorinirne, 45. 
clelUi, 45. 
greyorii, 45. 
terva, 45, 
wester man iii, 15. 

Prist I inter 
cat/anus, 271 
dolloi, 271 

Prucervulus, 217 

ProcYoii 

127. 

rroinelos, 110, 115 

Protoeeras, 215. 

Protoi;v)niomorpha 
temora, 45. 

Protorllioinin 
mdallico, 0'^. 

]*saiiniiop]HS 
lag h tom, 12(>. 
mtosfutus, 12(». 
silnlans, 120. 

Psenhotus 

cnrysoptertpfius, 1 (V.), 

171. 

hamaionofits, 100. 
multicolor, 100. 

Psouclalliynm 
pint on tea, 40, JS, 51. 
sihyUiua, 4-'^, 

P«euIlocliiru.*j. 15, 14. 17, 
18, 20, 27, 28, 50. 
occidental Us, J5, 18. 

Pseudogi ^ pi Ills, 280, 20 1 , 
501,512. 

caUd'ormaivi', 502. 

Pseudogvp'^, 205. 
bcngalensis, 5 1 0. 

Pseudoiuacromia 
lujeuriosa, 72. 

Pseudepljiva 
hiipar, 87. 
ochracea, 87. 

Pgeud()ple&i()p.s 
tiudiceps, 2 V 0 . 
squivniceps, 270, 271. 

Psittacula 
passerina, 168. 

PsitUltpus 

erithacus, 108, 170. 

Psitteuteles 
euteles, 167. 

Psopbia, 279, 312, 320. 

Pteromys, 131. 

Ptistes 


PtyeluB 
flfiveseemt H. 
Pulviaiilina 
lateralis, 233. 
nimardi, 233. 
repanda, 233. 

Putorius, 130. 

Pyrrlmlopsis 
splaulens, 100. 

Pyrrlnira 
lciicidi>, 168. 

Quei-quedula 
ernea, 160. 

Jlliea, 285. 
liliinocliaitu", 312. 
Rliiiioeypha 

hifur-ita, 84, 8S‘, j 

fenesfrella , 64, 84 , S.'S. 
hetero.dignut, 00. | 

mas, 84, 88, 02. j 

karschi, 84, 00 i 

perfortda, 00. 
pefiolaia, 84 
qnadrimaciilata, 88. 
spuria, 8H. 
tmeta, 00. 

udiifehcadi, 00. j 

Illiuoiins, 151. I 

Riiodta i 

ftigax, 204 

Khyuch(>c\oii, 225, 227. 

Rhjutboiiii') 
enrtosa, 0.5. 
futgi Hi,, 05. 
phijllis, 6.5. 
lliHsa 

trulacti/la, 1(K) 

Rastrut ula 
capoisis, 261. 
Rostrbuuiun, 515 
Rotalia 
heccarii, 235. 

Rupormn, 516. i 

i 

Saceoatoinus, 151. 1 

Sugrainu I 

hifrons, 255. j 

raphanus, 255. 

Suimu 

ceanothi, 204. ! 

ccoropia, 204, • 

euryalus, 204. 1 

g lover i, 204. 
Samotberium, 21.5, 210. 

homitri, 215. 
Sarcorhamplius, 280, 201, 
301. 


erytkropterus, ICO. 
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8om:i’'ei i.v 

nitdli'^suua, 157. 

8phinx 
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SynodbntiB 
decorum, 268. 
greshoffi, 268. 
plmrops^ 268. 
Sjstena 

ahbreviata, 199. 
hrasHimsui, 199. 
ckrMt 198. 
pmwfaiissma, 108. 
mriabdis, 199. 


Tachytriurchis, 316. 
Tadorna 
rornuta, ICO. 
Taiiygnatlius 

luzonenm^ 169. 

Tapes, 147, 155, 156, 160, 
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deciisunfus^ 143, lf)3, 
154, 155, 156, 160. 
Tnphronota 
gahitmca, 97 . 

Tarsipes, 13, 25, 31. 
Tjirsivis, 120. 

Teleii 

polgphemuit, 204. 
pr()7Hdheit^ 201 . 
TVwodcra 
vapiiaia, 03. 

Teria.s 

loisduvalima^ 46. 
hrigUfa zoe, 40. 
pmictinofata, 45, 4(i. 
Tetracantliagyna 
plagiatUt 79 
Tetraceraa, 218. 
Tetragnatha 
sorilla, 257, 260. 
Tetrapteryx, 312. 
Tetwithemis 
hgaliim, 70, 71 . 
pulchra, 71, 92. 
Tettigonia 
Jlavesccns, 44. 

Tetyra 
vomes, 42. 

Textularia 
agglu(imti»'>, 233. 
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Tcxtulana 
conica^ 233. 
gramen^ 233. 
siphon (feray 233. 
Tliaduka, 139. 

Thais 

polyxfim, 205. 
Thala.ssautii8, 315. 
Tholyiuis 
iillargay 63, 65. 
Thraaaetus, ^5, 309, 310, 
315. 

harpyiay 288. 

Tilapia 
fasciata, 271. 
stai'msiy 270, 271. 
TiiiamuB, 279, 285, 313. 
Tinnunculas, 315. 
Tirumala 
peiireranay 45. 

Totaniis 

hgpohmuSy 262. 

Traota, 139. 
Triohoglossus 
Jorstciii, 167. 
hctmatodesy 167. 
novce’hollandicpy 167. 
oTuatuSy 167. 
ridirdorgiieSy 167, 169. 
Trichoaiirus, 13, 14, 15, 
17, 18, 22, 23, 27, 
28, 30. 

vulpeculQy 13, 16. 
Tridacna 

gigas, 142, 161, 162. 
Tritlieinis 
owrora, 63, 66. 
intermedia^ 66 . 
iriimltby 63, 66. 
ycrhuriif 66 . 

Tyriobapta 
tofriduy 64, 68. 

Uroaetua, 315. 

Uroapizias, 31 (i. 
Urotlieinia 
vittafay 67. 

Urotriorchis, 316. 
UrubitiDga, 310. 


Yi^inulina 
iegumen, 233. 

Vanessa 
antiopay 205. 
Verneuilina 
spinulomy 233. 
Vertebralina 
striatUy 233. 
Vespertilio 
sphinxy 38. 

Vestalis 

amotnoy 64, 83, 84, 86, 
87. 

Vison, 113. 

Vivcrra 

civetiay 130. 
tanqalungay 130. 
Vultur, 286, 287, 316. 


Xcnelaphus 

bmih'Uii, 272, 273. 

XentoJeberis 
ciirta, 231. 
d(prfmiy229y 231. 
vmrgariteay 231. 

Xipbieera 
HMy 98. 
aphscelUy 08. 
spinutosa, 98. 


Yplbiina 
athidoy 45. 
granutnsay 45. 

Zeltus 

antifaunusy 46. 
Zizera 

antanomiy 46. 
Zygonidia 
inmgnisy 74, 
mcmyanay 73, 74. 
Zygonyx 
ida, 72. 
iris, 74, 75. 
Zyxoinnm 
pctioMuiUy 64. 


THE END. 
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1902, Vol. II. (May to December). 


May 0, 1902. 

Prof. G. B. Howes, LL.1)., F.R.S., Vice-Presiiient, 
in t)ie Oil air. 

The Secretary read the follovi iiig report on the additions made 
to the Society’s Menagerie in April 1902 : — 

The registered additions to the Society’s Menagerie during the 
month of April were 208 in number. Of these 19 were acquired 
by presentation, 45 by purchase, 19 were l)orn in the Gardens, 
and 125 were received on dejMxsit. The total numW of depar- 
tures during the same period, by death and removals, was 189. 

Amongst the additions are the first examples that we have 
received of the beautiful Grey Teal {Qtmrgued'ida verificolor) of 
the Argentine Republic, obtained by purehose at the Antwerp 
sale. 

The Secretary (Ailed attention to a specimen of Moth of the 
genus Co89u$t which had been sent home in chrysalis by Mr. W. 
L. Sdater, F.Z.S., from the Cape (Feb. 27th, 1901), and had 
emerged in the Insect^house, its mentioned by Mr, A. Thomson 
in his Report (P. Z. S. 1902, voi, i. p. 204). Mr. Sclater had sub- 

P«oc. ZooL. »Soc, - 1902, Vol. II. No. I., 1 



2 MR. OLDFIKLD THOMAS OX [May 6, 

iiiittod this specimen to Mr. 11. Trimen, FJi.S., Avho had favoun^^l 
him with the following remarks upon it : — 

“ On comparison of the sjjeciineii with the series in the Britisli 
Museum, there can he no doubt at all that it is a veritable Cornua 
llffiiiperdfu or ‘Goat-Moth.’ 

“ It would he interesting to know the Ijistory of this examide, 
for there cmi he no (piestioii that timl)er-lmvrowers are carried 
alxnit the world more than most insH'ts, inid it seems possilde 
that the larva of thin Cos aus may have tiavelle<l in logs to tl»e 
(iape, and Iwxni developed there, and so been sent home as a 
8outh-African insect. 

“ ]t is also not altogether unlikely that the species may hav<* 
been introduced into 8outh Africa and have estaf)Iished itstdf 
there, as it fetxls on several diderent trees, and the willow (one 
of its fcxxbtrees in Europe) is ri‘ prose iittMl b\ a cl<»sel\ -alli^sl 
Salir in South Afriin/’ 


The following jwipers were read : 


1 ( In the Maimnnfs eolh^eted during tfn* Wliitiiker f']\[a v{ilion 

to Tripoli. By Thomas. 

Man'll tiU, U*!*-' 

(Plate \J) 

Mr. J. I.S. AVhitaker, F.ZX, who lias rrlready done so mncli for 
the exploration of the Veitebrnte Fauna of Nortliern Afii(‘a, ami 
to whom our National MuHCum is indidited for im}ioi’tant collections 
of Mammals from Hicily, Tunis, and Morficco, lias long wisheil to 
send a collecting exfieclition into the little-known country <>f 
Tripoli. Itfist year, by the kind intenention of the Foreign 
Office, pei'inission was obtained fi'oin the Sultan for Mr. Edwanl 
Dodson and a companion, Mr. Drake, to travel through that 
(jouiitry, collecting specimens, and it is the Mammalian results of 
this expedition of which tlie present piper gives an account. 

The expedition was ijarriefl out entirely at Mr. Whitaker ’.s 
expense, and, as in the ca.se of the previous Moiwean expedition, 
he has generously presented the great majority of the Mammals 
collected to the National Museum, to w’hicli they forin a most 
valuable addition. 

As so often happens in such cases, the material available for 
(X)mpari8on with the Tiipdi collection is most impeifect, and 
liadly needs supjilementing hy specimens collected in iiKMlern 
fashion. Indeed, of Bai lmry Mammals the only modem specimens 
are those of Mr. Eaton fi’oni Biskra, and Mr. Dodson own 
jirevious collections from Morocco. Zoologists, therefore, who 
spend their w’iiiters in the south would do a great sei-vice to 

* F«ti exulniiation nf \\w Platr, \\. I't.* . 
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Science and the Museum if they would collect any mammals, 
however common, at the places they gt> to. 

Mr. D(xlson left the town of Trii^oli on April 2nd, 1901, 
and travelled soiithwai'ds by way of Sokna to Miirzuk, then 
returned to Sokna, and fi'om thei*e travelled noith-east wards to 
the Syrt district, whei*e lie 'worked eastwards along the coa.st 
to Bendjlliazi. 

> His loc^ili ties, are thus divisible into four gi’oups, as follows - 

I. Inland country noiHi of Sokna. March 1901 and inhldle 
of June t(» middle of July. Sj>eciinen8 colh<*ted at Tarhuna, 
Wadi Sofedjin, W.’ Nefed ; W. Bey; Bonjem ; Erdeid ; Ain 
Hainmain ; W. Titti ; W. Agarib ; W. Wagis ; Oumsincnna : 
Jjimhui'suk ; (lebel Binsei tia. 

This is a desei-t region, without marktnl elo\’iitions ; intei’sjiei’sed 
with small oases. 

II. Soda Mountain district just south of Sokna (28^ on' N., 
15' K.). Beginning of May and secoinl week of June. 

LocaiUles. Tamari-Fer<ljan ; W. Sulbin ; (5eU?fa ; Jiinzeiat, 

The* Soda Mountiiins i-Lse to alnnit 5000 ft. above th(» general 
level of the plain, not high enough therefore to ha\ e any noticeable 
climatic or faunal }M‘cnliaiity, There is a map of this distinct in 
Kohirs ‘ Kufia’ (IHKl). 

III. Level and descending country soiithwan^s to Muizuk 
(sea-level or lulow). Localities, Shop; Oum el Abid ; Ziglien ; 
Seblia ; (Ihodiia ; Murzuk. 

JV. (^)ast district ea.stwards from Syit towards Ben (Ibazi. 
End of July and beginning of August. W, Aggai-; Elcuslier; 
B(»n Clieifa ; Sidi Sv\eya ; Sidi Famdje. 

From a gt*ograpliical .standpoint, tlierefoi*e. the I'ogion tnivei\sed 
is of a very good re presen tat iv*e chanu*ter. But, Z(H)logicalh', 
there must be many more sj>ecies wliicb, on ac(*oiint of thehuriied 
nature (►f the march, and the difficulties in collecting in .so wild 
and semi-luKstile a country, iini.st have betui missed by Mr. Dod.son's 
jwirty. Indeed, under the circumst^inces it is sui*prising bow 
admirable a collection has b(»en made. 

As might be expecte<l from the jKisit.ioii <»f Tripoli between 
Egypt and Algeria, and the homogeneous nature of all tlu'ee 
1 ‘egions, the niammals bavx* no marked geneial affinity or 
peculiaiity. Some, such a.s Aconit/s, (terhilla^ pyramid am ^ 
(i. eatoni, and DipodiUas r/mr, are Egyptian in affinity, and 
others, notably the Ctenodactylus^ aie ilistinctly Algerian ; but 
these affinititvs aiv evidently only the ea.stwai'd a, ml westward ex- 
tensions, hitherto unknown, of Algeiiaii and Egyptian forms, and 
there swins to be i\o 8pe<*ial faunal relationship with eithei* of 
the two c'ountries more than the other. 

The pi*oportic)nate muiilKn* of new forms in the collection i.s 
remarkable, the most notable being the (^tenodactyhis and the 
fine Hare which I have nameil in hoi\our of M r. ^Vlli<akel^ to whose 
enterprise and generosity the exi>tslilion is due, and who is to l>e 
congi’atnlatiMl un its v<*rN succes.sful oub'oiue. 

' W. -- W.i.li 
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1. PiPISTBELLUS DESEBTI, Sp. D. 

71. s- Muisuk. 30/5/1. 

A small buff-coloured desert ally of P, kuhU^ with a particularly 
small skull. 

Size smaller than P, hMi^ but the forearm - length not so 
much less than in that form as to be in propoi’tion with the much 
smaller skull. General structure, of ears, wings, s.nd dentition, 
as in P, kuhU. Ears and tragus pale transparent huffy, little 
darker than the genet al colour. Wings dark brown, the usual 
white edging very conspicuous, Interfemoral paler brown, white 
posteriorly. 

Colour of fur pale huffy, between cream and pinkish buff of 
Kidgway, strikingly different from the colour in ordinary huhh. 
The hidden bases of the hairs dull slaty. Belly-hairs blackish 
slaty basally, whitish buff terminally. 

Skull very small and delicate ; the total length, the breadth 
across brain-case, and the length of the tooth-series, all con- 
spicuously leas than in whether from Eui‘Ope, Morocco, 

Tunis, or Egypt. 

Dimensions of the type : — 

Forearm 29*5 mm. 

Head and body (measured in flesh) 43 ; tail (do.) 33 ; ear (do.) 
10; third finger, metacarpal 29, fii«t phalanx 10, second phalanx 
8*5 ; lower leg and hind foot (c.u.) 22. 

Skull — greatest length ll'fi, median length above 10, median 
length below 9; interorbital breadth 4*1 ; intertemi>oral breadth 
3*1 ; breadth of bi-ain case 62 ; front of canine to back of m'* 
4*3. 

Type, Adult male. Original number 71, 

Although with the general characters of P, kvhU^ I do not 
feel justified in calling this Bat only a subspecies of that animal, 
for other North- African bats of this group, while tending towards 
P, deserti in colour, show no approach to its conspicuous reduction 
in size of skull. Examples of P. kuhli from Morocco (Dodson), 
Tunis (ATulerson), and Egypt (Anderson), all have skulls of the 
full normal size. 

Two names might have been thought to refer to it. Oretzschmar’s 
F. marginatus from Nubia is paler in colour than usual, but 
Dr. Anderson’s specimens show that the form from there is of the 
usual size. 

PipistreUa mmuta Loche on the other hand, is so far smaller 
as either to be a totally different form, or, more probably, the 
young of some indeterminable species. Its locality is in the 
Algerian range of P, kuhli, 

2. HTiBNA HYiENA L. 

43. Getefa, near Sokna. 6/5/1. 


1 Expt. Sclent. Alg, p. 78 (1867). 
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3. Cakis sp. 

Skull : Found in ancient water-reservoir at Sidi Abdul Arbi/’ 
Probably a domestic dog. 

4, VULPES sp. 

Skull : ‘‘ Found in old reservoir at Sidi Faradje.” 

Tliis skull is not distinguishable from that of a female F. cngyp- 
tiaca from the Lower Nile. 


5, Gerbillus fyramidum tarabuli, subsp. n. 

15.16.28.31. AiuHammam. 27/411 2151 L 

35. 36. 38. 41. Tamari-Ferdjan. 5/5/1. 

42. Linzerat. 7/5/1. 

47. 48, 49. 51. 52. Gum el Abid. 10/5/1. 

56. 57, 58. 59. Zighen. 1 5/5/1. 

67.69. Ghodua. 23/5/1. 

64. 65. 73. 74. 75. 76. Sebha. 19/5/i 5/6/1. 

89. ElKoshby. 18/6/1. 

1)1. W. Sultan. 18/6/1. 

92.95. Ferdjan. 19 20/6/1. 

98.99.102.103. Ain Haraman. 24/6/1. 

105. 106. 107. 109. 114. W. Agarib. 29/6/1-3/7/1. 

154. W. Agg«r. 25/7/1. 

Size, proporiions, and skull as in typical G, pyramidum from 
Lower Egy])t, but the colour of the upper surface uniformly 
bright ochi-aceous buff, not darker or more brownish on the back. 
This Siune bright colour is present even in the young. Post- 
auricular white patch conspicuous. 

Dimensions of the type, measured in the flesh : — 

Head and l)ody 105 mm. ; tail 149 ; hind foot (s.u.) 30 ; eai* 15. 

Skull - greatest length 32*7 ; basilar length 25 ; greatest breadth 
17*2; nasals, length 13; interorbital breadth 6 * 6 ; diastema 9; 
palatal fommina 6 ; length of upper molai* series 4. 

Hab, of type. Sebha. 

Type. Female. No, 76. Killed June 5, 1901. 

The typical (r. pyramidum, although its sides are bright 
ochraceouR, has the dorsal area, at least posteriorly, darkened and 
more or less lined with brown. In the Tripolitan series the 
ochraceous covers the whole up]^ surface. *610 Nubian G. py- 
gargus, on the other hand, of which the Museum has a fine series 
from Shendy, obtained by the Hon. N. C. Rothschild, although 
similar to G. p. tarabuili in colour, is markedly smaller, both in 
skull and foot. 

No representative of G. pyramidum has as yet been found in 
Algeria. 

6. Gerbillus gerbillus Oliv. 

24.30, Ain Hammam. 28--29/4/1, 

63. Attieh Louileh. 5/1, 

70, Ghodua. 23/5/1. 
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77.78. Lounioulieh. 6 7/6/1. 

80.81.82. Shup. 8 -9/6/1. 

101. Ain Hainmani. 24/6/1. 

154. W.Aggar. 25/7/1. 

I can find no satisfactory distinction between these speciineus 
and topotypes from Lower Egypt. 

The Algerian representative of G, gerhiUm is Lataste's 
G, hirtipea. A specimen in his coDection — No. 1596 — one of the 
co-types labelled by him, has the molars 1*4 mm. in breadth. 
Should he prove to have mixed up any other fonn among liis 
rather diverse series, this skull, the length of which (28*5 mm.) was 
given in tlie original description, might be considen*d as thetyjM\ 

7. (lERBlLLUS EATOXI. sp. 11. 

I I :i. W. Agarib. 3/7y 1 . 

147. 148. 149. 151. Elcusher. 24,7/1. 

159. W. Aggar. 26/7/1. 

A represeubitive of the Egyjitiaii G. anderaoni de Wint. 

(leneral coloiu* companitively dark, finely lined with brown, very 
different to the brilliant clear tone of G, htrtipea. Feet shoH 
and stout, shorter than in G. hirtipea. Tail with its crest shoit, 
but distinctly blackened, the longest hairs about 4 mm. in len^h. 

Skull with n larger and more rounded, bullious, brain-case tlian 
in <r. mderaoni ; bullje also rather larger than in tliat species. 

Dimensions of the tyfie : -- 

Head and body 9.‘1 mm. ; tail 128 ; hind foot (s. ii.) 25 ; ear 15. 

Skull — greatest length 29; length 21 ; zygomatic breadth 

16 ; nasal length 10*6 ; interorbital breadth 5*7 ; 'brain-casi», 
breadth 14; diastema 7*3; iwilatal foramina 6*1 ; length of upixu* 
molar series 4*1 ; greatest diameter of bulla 10*8. 
of type. Elcusher. 

Type, Male, riot old. Original number 149. Killed 24 July, 
1901. 

This Gerbille represents the Egyptian G, anderaoni de Wint., 
and is distinguished from that animal by its larger and more 
bulbous brain-case. 

Besides their other differences in colour and proportions, the 
three forms of Hairy-foote<l Gerbille obtained by Mr. D(^son 
are distinguishable by the breadth of their molars, G, p. tanxMi 
having these about 1 *7 across the bibadest part of m , G, eaUmi 
1*5 or 1*6, and G, hirtipea 1*4. An old specimen with worn teeth, 
collected by Mr. 0. V. Aplin in Tunis in 1896, and al^ pre- 
sented to the Museum by Mr. Whitaker, seems likewise to be 
referable to G, eatmi* 

I have named this pretty Gerbille in honour of the Bev. A. E. 
Elton, to whose collections from Algeria onr ability to work out 
any North-African Muridae is largely due. the old inexactly 
ladled material is of little use, and Mr. Eaton’s specimens are 
the only ones in the Museum horn Algeria collect^ in proper 
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fifcyle. It is to l>e hoped tliat they may l)e soon f mother supple- 
mented. 

8, Dipodillus jx)Dsoxi, sp. n. 

6,8,9. W. Nefed. 14-15/4/1. 

18. 21, 22. 2;i. 25, 29, Ain Ilammain, 27 29 i 1. 

:u,;{7,;l9, TMinaH Fei-djan. 5/5/1, 

46, 50. 55. Ouin el AhM. 1 1 14 5/ 1. 

68, Grodua. 25/5^ 1, 

79. 8.x 84. Simp. 8 lO 'lM. 

100, Aiii Hainmain. 24; 6^ L 

100, W. Agarib, 1/7/1, 

Essential rhanuiters of />. camjiestrh, but hu ger, inoit^ desert - 
csoloured, and with a Itmger and more he^ivily tiifteil tail. 

Size larger than in the true 2), campestris of tlie coast-land.s. 

Fur longer and looser. General colour above simdy bull*, 
varying from light ochraoeous buff to a dull Isabella, Usual 
orbital and postauricular wdiite jmtches j)resent. Under suiftuje 
pure white, the line of demarcation less shjLrply defined than in 
the closer-haired 1). campeatris. Eai*s of medium size, imked ; 
clear greyish. Hands and feet white ; i>alms and soles naked ; 
six sole-pads present. Tail very long, heavily tufted in its 
terminal half, the hairs of the tip attaining about 15 mm, in 
leiigtli ; its Iwise sandy alcove, white ladow, tlie tuft bn>wn al)ove, 
duller white l)elow. 

Skull quite like that of J). campestris, hut rather larger in all 
dimensions. 

Measurements of tlie type : — 

Head and liotly 101 mni. ; tail 143 ; hind focit 28 (range 26-29) ; 
ear 15. 

Skull — gi’eatest length 31; liasilar length 22*2; zygomatic 
breadth 16*5; length of nasals 12; interorbital birndth 5*1 ; dia- 
stema 8 ; palatal fommina 5*5 ; upper molar series 4*1. 

Typical locality. Ain Hammam, 

Tppe, Adult male. Original number 29. Killed 29 Apnl, 
1901. 

This fine tufted tailed Gerbille is the representative of />. cam- 
pestria south of the Atlas, and was not d^inguished by Lataste 
from that species. But the true D, campaatria of the coast-lands 
of Algeria is rather smaller, much bix>wner in colour, aud its tail 
has far less tuft than Z>. dodaoni. The type locality was Philipj>e- 
ville, on the coast of Constantine, and examples from the coast as 
far westward as Mogador practically agree with those from this 
district. On the other hand, on the south side of the mouiititins, 
desert Algerian examples, obtained by Mr. Baton at Biskra, are 
referable to the Tripolitan 2). dodaonL 

Of the four species of Loche and Levaillant said with doubt 
by Lataste to belong to the eampeatria group : — 

No. 69, GarbiUm deaarti, is clearly not this s|H:H4es, being fai’ 
t(X) sUoH-tailed. It is perhaps a young G, hirtljaia or aimonU 
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No. 70, (?. gerhiiy comes from Beni Sliman, about 40 miles 
south of Algiers. Therefore north of the mountaina, and within 
the area of true G, campeatria. 

No. 72, Paammomya is possibly /). dodaoniy but the 

name is unavailable, being based on the totally different Dipua 
minutvs Geoffr. 

No. 80, Mas c^iamoei^opaia, is eleaily a Mua^ as its smooth 
incisors testify. 

9. BiroDiLLUs vivAX, sp. n. 

27. Ain ITammam. 29/4/1. 

66 Seblm. 19/5 1. 

Closely allied to ilie Egyptian D. quadnmaciilaUia Lat. and 
anutuus dv Wint., ^hicli it no doubt replaces in THpoli. 

Size as in 1), amo'nua. General colour above bright uniform 
(x*hi*aceou8 buff, scarcely lined with bi*own. Belly and limbs 
pure white. Upper wdiiskei's brown, lower white. Usual white 
face-marks well defined. Tail about as long as in i>. mMxnuBy 
pencilled above terminall}', the liairs about 10 mm. in length; 
pale fa^m line<l witli brown above, the pencil-lines brown, below 
paler, oi* whitish fawn. 

Skull very like that of 1), anmnua, rather smaller than that of 
7>. q%(4idrima>cvblatm ; differing from both by its decidedly larger 
bullae, and the consequent naii^owiiiess of the l)a8ioceipitaI between 
them. 

Dimensions of the type : - • 

Head and body 76 mm, ; tail <lamaged (of the second sj)eeimen 
106); hind foot 21 ; ear 12. 

Skull — gi’eatest length 26*7 ; l)a8ilar length 19*7 ; zygomatic 
breadth 14*5; nasal 9*7; interorbital breadth 4*4; breadth of 
brain-case 12*6; diastemal 6*7 ; palatal foramina 4*2; greatest 
diameter of bullie 10*1 ; length of upper molar series 3*2 ; width 
of 1*2. 

Typical locality. Sebha. 

Ty]^. Male. No. 66. Killed 19 May, 1901, 

This Ti‘i]:^litan representative of the ^a<z<7Wtaace«2a^-group is 
readily distinguishable from its Egyptian allies by its larger buUie 
and brighter and moie uniform ochraceous huffy colour. No 
members of the group have been* recorded from Algeria. 

10. Mehionbs shawi Rozet. 

2. Tarhuna, 6/4/1. 

4,5.7.11. W. Nefed. 14 15/4/1. 

146.150. Elcusher. 24/7/1. 

152-153. 156. 167. 168. W. Aggai*. 26 -26/7/1. 

162. BouOheifa. 2/8/1. ‘ “ 

In spite of the large number of localities at which one or other 
of the two species were taken, it is noticeable tlmt at no single 
place did Mr. Dodson catch both M. ahawi and M, achoftafmK 
Perhsis they \\ill prove to be mutually exclusive, as they are so 
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alike in size and , general characters. Indeed it is almost irapos- 
sible to distinguish them externally from each other, though 
Jf. ahawi has on the average a rather duller or more drab tone 
than M, achouahoei. Nor are the skulls less alike, except for the 
characteristic difference in the size of the bullce. 

1 1 . Merioxes schousboei Lfxjhe. 

(hrhiUm sclwushoei Loche, Expl. Sci. Alg., Mamm. p. 105 (1867). 

20. 26. .33. Ain Hainmam. 28/4'-2/5/l. 

40. Tamari-Ferdjau. 5/5/1. 

53. 54. Gum el Abid. 13 14/5/1. 

60. Zighen. 15/5/1. 

72. 8erir, Miu-suk. 1/6/1. 

88. Kt)shbv. 16/6/1. 

93. 94. 96. 97. Ferdjan. 19- 21/6/1. 

112. W. Agai-ib. 3/7 /I, 

115.116. W. Wagis. 7/7/1. 

121 135.138 142. (J. Limhersnk. 14 19/7.1. 

143 144. Gel>el Binseilia. 20;7/l. 

163. SidiSweya. 5/8/1. 

Although the group is too difiicult to he worked out in detail, 
tlie name adopted seems the best to use for the Btirbiuy repiHJ- 
seiibitive of the eri/thrmma- grow^. Its reference to that 

group is accepted on the authority of Lataste. 

12. F^SAMMOMYS TRIPOLITAXrS, sp. n. 

155. W. Aggar. 25/7/1. 

160. W. Cheggar. 28/7/U 

161. BouCheifa. 1/8/1. 

Size fairly large, though smaller than in P, algiricm. Median 
facial and doi’sal area dark huffy (something between “ wood- 
brown” and “pinkish-buff”). Sides and belly yellow. Cheeks 
pale greyish, tipper surface of hands and feet yellowish white. 
Tail strong huffy, the crest and pencil black ; terminal hairs of 
})encil attaining about 14 mm. 

Hkull smaller and more delicately built than in the other large 
species, though markedly larger than in jP. roudaireu See 
dimensions l^low. Bulhe small and narrow ; the part that 
appears on the top of the squamosal particularly smalL 

Dimensions of thejbype : — 

Hei\d and body 157 mm. ; tail 135 ; hind foot 35 ; ear 14. 

Skull — gi’eat»est length 41 ’5; bfisilar length 34*3; zygomatic 
breadth 24 ; nasals 15'3 ; interorbital breiwith 6*5 ; least breadth 
lietween ridges on parietals 10*5 ; breadth between antenor lips 
of meatus 24 ; length of exposed upper ai*ea of bulla 5*4 ; diastema 
12*1 ; greatest diameter of bulla 14*3, lesser diameter, from 
anterior lip of meatus, 11*5 ; length of upper molar series 6*8. 

Typical locality. Bou Oheifa, on the coast. 

tifpe. Old male. No, 161. Killed 1 August, 1901. 
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As hown elsewhere*, the species of Psummatn^^^ apait from 
Ps, elegana^ which 1 do not know, and the much smaller Ps, roU- 
dairei, fall readily into four distinguishable forms respectively 
inhabiting Algeria, Tripoli, Lower Egypt, and Palestine. Hiey 
are distinguished mainly by size and the relative develc^ment 
of their bullae, their extemal appearance being all very much the 
same. 

1.3. PSAMMOMYS ROTTDAIREl lilit. 

14.$. Ikmjem. 20 April, IDOL 

117. ?. W. Wrtgis. 7 July. 1001. 

1 have always coiisiderr'd M. Jjat^isto was unnecessarily hasty in 
withdrawing his name Pmnirnmnya rmtdairei, for there are clearly 
twro species — a larger darker, and a smaller paler one — living 
together in Algeria and Tripoli ; and, although undoubtedly 
immature, his two tyj>e spe<5imen8 (of which the British Museum 
p(^s8eases one) evidently belong to the smaller form. The name 
itself would have stood in any case, for, us has already been seen, 
the large western Paammamys is different from Pa. obeattSf and 
has not hitherto had a tenable name applied to it. 

The second specimen above recorded is only doubtfully placerl 
here, as it is immatui'e, and members of this group are almost 
impossible of satisfactory determination unless fully adult. 

14. Mrs MUSCrLUS ORIKNTALIS Or, 

1. Tarhina. 5 April, 1901. 

1 5. Acomys viator, sp. n, 

90. Wadi Sultan, nwir Bokna. 1 8/0/1 , 

Size fairly large. Spines of back about 11 mm. long, by l)arely 
half a millimetre broad. General colour above pale slaty grey 
anteriorly, changing to dull pale rufous posteriorly. Individually 
the dorsal spines are pale gi*ey (near smoke>p«y of Ridgway), 
with their extreme points dark bniwn, and with a narrow pule 
rufous subterminal band ; under suif ace pure white throughout. 
Head and shoulders plain grey, the spines narrower and grey 
throughout, without ^rkened ^ints. Ears rather small, pale 
greyish, a white spot below their outer base. Hands and feet 
white. Tail of medium length, greyisli brown above, white below. 

Skull smeller than in A. divrMiatm, the biain-case of medium 
size and its ridges not conspicuously heavy oj* broadened. Palatal 
foramina to the pcsterior thiid of m'. Opening of posterior nares 
mm, behind back of Bullie smaller than in A . diifUdwiu4^ 
their antein-extenml-postero internal breadth 4"2 mm, 

Dimensicms of the type : — 

Head and body 110 mm, ; tail 107 ; hind foot 19’5 ; ear 19. 

Skull — greatest length 29; basilar length 21*6; zygomatic 
breadth 14; nasals, length 11 ; interorbital breadth 4*6 ; breath 

• Ann. Mag. N, H. (7) ix, p. 363 (1902). 
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of brain-case 12*2; palate, len^h 13*5; diastema 7*4; palatal 
foramina 7 ; length of upper molar series 4*1. 

Hahitai and Type as given above. 

This species is smaller and greyer than A . dhnidiatus, paler and 
more rufous than A, oaJnrinm. It I'epresents the most westerly 
recorded locality of the genus A corny a in Noithem Africa. 

Mr. Dodson tells me that these Spiny Mice, compamtively 
dark among their pallid neiglil)ours, resemble the small blackish 
stones which lie alwut among the St>da Mountains, but were not 
elsewhere met with in the rf*gion travei-sed. 

16. Jaculus oeuboa Oliv. 

164. cf- Si<li Farad je. ()/8y'l. 

17. Jacuu:s JAcrLus L. 

62. Atti<;h Loumonileb. 

118,1 20. Oum.sinerma . 10-1 2/7 /I . 

As usual, Jerl>ons are far leas numerous in the collection tlian 
(lerbilles, an<l at present material does not exist for an exact 
<uimpaii«on of Algerian, Tripolititn, and Egyptian specimens. 

Mr. do Wiuton has pointed out to me that the names Jrtcultta 
for the genus and Jaculidoj for the family must stand instead of 
J)tpii8 and Di|)odida‘. 

18. (JtEXO DACTYLICS VALI, sp. n. 

i:i. Wadi Bey. 19 4/1. 

104. W. Titti, ea.st of 8okna. 27/6/1. 

External eharjict-ers very much as in (!, gnndi. General colour 
apj)i*oximately pinkish bufi’ nlwve, nearly white below, the hairs 
dull slaty basally. Face nUher piler than body. Ears light 
cream-colour, their edges scai^cely blackened. Upper surface of 
hands and feet and whole of tail jm-le cream- colour. Tail thin, 
shelter than the foot, its terminal hairs about 20 mm. in length. 

Skull in geneia.1 shape as in C, gimdi^ but with enormous 
bullie, as in Maesoutiera mzaH, Nasals long and narrow, little 
broadened in front, Anteorbital pi^ojections comparatively 
delicate. Interparietal of medium size, less broad than in gtmdi, 
Bullre enormous, but the opening of the meatus is visible outside 
them in an upper view; anteiiorly above they reach forwartl 
nearly to touch the well-developed postero-extemal projection of 
the zygomatic pixicess of the squamosal ; medially their anterior 
half extends on the upper surface to wdthin 7 mm. of the middle 
line, and their posterior half to within 4*5 mm. ; posteriorly they 
project for behind the occipital plane, which is only 7 mm. wdde 
liotween them. . Paroccipital processes comparatively small. 
Palatal foramina as in ( 7 . gundi. Posteiior nares narrow, 
angular. Molars small and delicate, shorter antero-posteriorly 
than in ( 7 . gundi, the last molar less distinctly L-shaped than m 
that species, and to that extent marking a slight step towards the 
condition in Massoutitm; . 
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Dimensions of the type : — 

Head and body 187 mm. ; tail 20; hind foot 34; 14* 

Skull —gi-eatest median length 47*5; bdailar lovigth 85’5j 
gnathion to most posterior point of bulla 49 ; zygon^ic breadt^^^ 
31; nasals 18x5-5; interorbital breadth 12*2; interparietJli.t 
8*8 X 1*1; diastema 11; j^alatal foi-amina 8x4; upper molar 
series 8*2 ; greatest oblique diameter of bulla? below 18*1 ; greatest 
oblique diametei-, ns seen from alw)ve, nearly at light angles to 
last 17-2 ; vertical height of bullap 17 ; height of lo^er jn^, from 
condyle, 10*5. 

Tyi)ical locality. Wadi Bey, just northwest of Bonjem. 

7)/pe. Old female. No. 13. Killed 19 April, 1901. 

This animal is the most distinct from its allies of all the species 
found by Mr. Dodson, and liearing in mind the fewness of the 
membeis of the Ctenodactplhue, the discovery of so w’ell-mai-ked 
a new form is a matter on whicli Mr, Whitaker may well Ire 
congratulated. 

19. Lepus W4IITAKERI, sp. u. (Plate I.) 

3. W" adi Sofed jin . 1 2/4^ 1 . 

fil. Timinint. 17/5/1, 

111. W. Agarih. 2 7 1. 

A A cry handsome pinkishdruft’ ITtire, quite distinct from all its 
allies. 

Hize medium. Oeneral colour a rich irinkish buff, riclrer and 
more pinkish than in X. a^tkhpicus, the sjrecies to which Z. 
whitakeri has the greatest external resemblance. On the back 
the getiei-al colour- is more or le.s8 lined with black, but on the 
forehead it is clear and rich, not greyer as is often the case. 
Nape i-athei* deeper in colour, approaching “ vinaceous buff*” iu 
the darkest specimen, E^es with indistinct whitish rings, but 
scarcely a trace of the pre- and postorbital white patches present in 
X. (Hhiopkusn Ears long, huffy, the marginal hairs whitish huffy; 
back of tips rather browner, but no distinct terminal patch. 
Sides and chest rich pinkish huffy ; chin and belly white, not 
sharply defined laterally. Limbs huffy, the inner side of the 
arms and thighs whitish ; long hairs of palms and soles yellow or 
reddish. TaO black above, pure white on the sides and below, 
Irides yellow-ochre.” 

Skull not unlike that of L, mihicpims^ but rather narrower, 
and with less broadly expanded supiaurbital wings. Enamel of 
incisors forming a simple angular notch, not penetrating deeply 
into the tooth, and not filled up with cement. In this last 
respect X. whitakeri agrees rather with the very differently 
coloimed Algerian species than with X. cethiopicm and its allies. 

Dimensions of the type : — 

Head and body 420 mm. ; tail 70 ; hind foot 100 ; ear (measured 
dry) from crown 140, from notch 121. 

Skull — greatest lengt/h 83 ; basilar length 67 ; zygomatic breadth 
38 5; nasals, oblique length 34, greatest breadth 17*5, lea^t 
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breadth 11*5 ; interorbital breadth inside wings 17, between ti|)fl 
of wings 27 ; inter-temporal breadth 10*7 ; breadth of brain-caso 
27 ; posterior breadth between lips of meatus 35 ; diastema 24 ; 
palate length 29*5 ; palatal foramina 21 X 10 ; length of cheek- 
tooth series (alveoli) 14*5 ; antero-posterior diameter of bulla 13. 

Typical locality. Wadi Agarib, just N.W. of Bokna, 

Type. Male, No, 111. KUled 2 July, 1901. 

This fine Hare, which is named in honour of Mr. Whitaker, to 
whose enterprise and generosity the whole of the Trijioli collection 
is due, is readily distinguialiable from all its allies by its remark- 
able colour and the character of its incisors. 

This species seems widely distributed in Tripoli, from Wadi 
Sofedjin in the north, to Timinint, near Sebha, in the south, 

20. Gazella noROAs, L. 

12, Erdeul, 18/4,1, 

44, $, Linzenit. 7/5/1, 

45, J, Gum el Abid. 1 1/5/1* 

8.5.86,87, $ c? c?. El Koshbv. 15^) 1. 

119.186.137. 8?. Limhursuk. 15 16/7 1. 

21. Ammotracjt s lervia Pall. 

108. c?. W. Agaiib. 29 6/1. 

EXPLANATION OP PLATE 1. 

Ijcjhm p . 12 , 


2. A List of the Fishes, Batrachians, and Reptiles eolIe<*hMl 
by Mr. J. flfolliott Darling in Mashonaland, with Deserij)- 
tions of new Species. By Q. A. Boulbngku, F.R.B. 

[Rt^coived April 14th, 1003.] 

(Plates II.- IV.*) 

The fauna of Rliodesia is still so impeifecily wwked out that 
all zoologists will feel grateful to Mr. Darling for the trouble he 
has taken in forming collections in the part of the country in 
which he has been residing for the past few years, viz. the district 
about Salisbury, The series of Fishes, Bati*achians, and Rejitiles, 
the names of which follow, was collected at Mazoo and between 
Umtali and Marandellas, and presented by him to the British 
Museum. Two Fishes, a Frog, a Tortoise, «ud a Lizard are new 
to science. 

FISHES. 

1. Labeo daeungi, sp. n. (Plate II. fig. 1.) 

Body compressed, ite defith nearly equal to the len^h of the 
head and contained 4 times in the total length. Head if as long as 

‘ Por of the Pkitos, §ee p. IS. 



14 


MR. G, A. BOULEXGER OX FISHES, BATRACfllAXS, [May T), 

broad ; snout rounded, sti’ongly projecting beyond the mouth, with 
scars of small horny warts ; eye perfectly lateral, in the middle of 
the head, its diameter 4^ times in the length of the head, 2^ in the 
width of the interorbital region, which is flat ; width of mouth, 
with lips, I that of the head ; rostial flap and anteiior border of 
lip not deuticidated ; lower lip with a series of papillie forming a. 
denticulation ; inner surface of lip wdtli numei-ous transveise 
plicje, formed of closely-set obtuse papillie ; a minute Imbel, 
hidden in tlie folds at the side of the mouth. Dorsal II 10, witli 
sti-ongly notched upper border* ; the longest ray exceeds the length 
of the liead ; fin ecpially distant from the nostril and the root of 
the caudal. Anal II 5, longest ray nearly as long as the head and 
leaching tlie root of the caudal. Pectoral subfalciform, as long 
as tire head, not reac^iing the base of the ventral. Ventral nearly 
reaching the vent, its first ray falling under the seventh of the 
dorsal. Ciiudal deeply forked. Caudal peduncle scai*cely longer 
than d(M3p. Scales 36 4 series betw'een the later al line and 

the root of the ventral, 16 r*ouud the caudal peduncle. Olive- 
brown above, whitish beneath ; fins dark. 

Total length 160 millim. 

A single specimen. 

Very closely allied to Z, cylindricm Peters, from the Zambesi, 
but Irody strongly compresscMl, eye occupying the middle of tin* 
head, and one scale more in the trans\er8e series alK.)\e tlie 
lateral line. 

2. Babbits tkimaoulatus Peters, 

3. Barbus rhodesiaxXUs, sp. n. (Plate II. fig. 2.) 

Depth of body 3| to 3g times in the total length, length of 
head 4 to 4| times. Snout ixmiided, feebly projecting beyoird 
the mouth, ^ the length of the head ; diameter of the eye 3^ to 
4^ times in the length of the head, LJ to 1| iir the interocular 
wddth ; mouth rather small, its wddth half that of the head, wdth 
thin lips, with two pairs of subequal barbels measuring about 
half the diameter of the eye. Dorsal III B -9, third ray not at 
all enlarged, smooth ; the fijt, which is ec|ually distant from the 
eye and the root of the caudal, has the free edge notched and its 
longest ray measures | to 4 the length of the head. Anal II 5 ; 
the longest ray measures | to ^ the length of the head and 
nearly reaches the root of the caudal when foldetl. Pectoral a 
little shorter* than the head, not reaching the ventral, the first 
ray of which falls below the anter ior third of the dorsal. Caudal 
forked. Caudal peduncle about as long as deep. Scales 
30-32 2 1 or 3 between the lateral line and the root of the 

ventral, 12 round the caudal peduncle. Dark olive- bi*own above, 
silvery below ; fins dark. 

Four specimens, measuring from 1 1 7 to 280 millim. 

Allied to B, mareqmnais Smith, B, altianalie Blgr., and B, 
howheri Blgr. Differs from all three in the shorter barbels and 
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fewer scales in the lateral line; also from the ifiist two by the 
wejik third simple dorsal my, and from the third in the smallei' 
mouth with thinner lips. 

4. Cl ARIAS OARiKPixus Smith. 

BATKACIIIANS. 

1. Xkkopits L.EVIS Daud. 

2. Hufo reoulauis lleuss. 

5. Breviceps mossamhious Peters. 

4. Uaxa AnsPERSA Bihr. 

5. Kaxa an(Jolexsis Boenf^e. 

(). Rana darlinoi, sp. n. (Plate 111. fig. 1.) 

Vomerine tt»eth in two sliglitly tddiqne, ()\al groups close 
together, just behiinl the level of the clioana\ Head model aW, 
depressed ; snout, ns long ns the diameter of the orbit, obtusely 
acuminate, projeetijig ; nostril a little nearer the end of the snout 
than the eye ; loreal region slightly concave ; iuterorbital space a 
little narrow^er than tlie np}>er eyelhl ; tvmj)anum very distinct, 
nearly as large as the eve. Fingers and toes moderate, with 
blunt tips ; first finger extending a little beyond second ; toes 
two-thirds w'ehlwd ; .suharticular tubercles small; a small ()\nl 
inner metatarsal tubercle and a veiy indistinct, round outer one. 
I'he tihio-tarsal articulation reaches between the eye ami the tip 
of the snout. Hkin siiKK>th ; no distinct dorso-lateial fold. Pale 
giey above, bliitck on the sides, the limit between the two shades 
slmrjdy defined ; a wdiite labial streak from the tip of the snout 
to the arm ; limbs fixjckled and spotted with dark brow ii ; throat 
and breast grev-browo, belly marbled with giey-brown, 

Fi*om snout to vent 53 millim. 

Tw o female specimens. 

7. PlIR\X013ATRACUUS NATALEKSIS Smith. 

8. Rappia marmorata Rajip. 

REPTILES. 

1. Steiinotu^rus sini atus Smith. 

2. IIOMOPUS DARLiNfli, Sp. n. (Plate IV.) 

Shell depressed, more than twice ns long as deep, of sulajrpial 
depth throughout, posterior margin feebly serrated ; dorsal shields 
not swollen, with deep concentric grooves; a moderate-sized 
nuchal ; vertebral shields broader than long, as broad as or a 
little bioader than the costals ; anterior plastral lobe truncate 
and I the width of the bridge, posterior slightly notch e<l and 
alK>ut I that width ; suture Ijetween the abdominal shields 
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longest, between femomls sliortest ; gnlar shiebls smaller than 
anals ; axillary and inguinal shields rather large. Jleak scarcely 
h(X)ked ; a large frontal and a pair of prefrontal shields. Fore 
limbs with moderately large imbricate scales of veiy une<pial 
size, the largest raised and nail-like ; no enlarged tubei’cles on 
the back of the thighs ; fore limb with five claws, hind limb with 
four. Carapace black, each shield wdth a yellowish-brown areola ; 
plastron black and yellow, with a median yellowish marking with 
dentate borders and speckled with olive-grey; head and liin])s 
dark olive, the horny sheiith of the jaws, the claw’s, and the 
larger scales on the fore limbs yellow isli. 

Length of carajw-ce 93 niillim. 

A single female specimen. 

This very ilistinct species is most nearly related to //. signaius 
Walb., from which it differs, apart from the coloration, in the 
large frontal shield and the absence of a large conical tubercle on 
the Iwick of the thigh. 

3. Lygodactylus capexsis Smith. 


4. Pachydactylus affixis Blgr. 

Several a|ieciniens, from between Umtali and Marandellns, 
enable me to supplement the description of this Gecko given in 
1896' from a single specimen obtained in the llustenberg district 
of the Transvaal. 

Naso-rostrals in contact; 8 to 10 upper labials; 7 lower 
labials. Tail feebly depressed. ta})ering to a fine point, coverofl 
with equal smooth scales, which are hexagonal and juxta|K)sed on 
the upper surface, roundLsh and subimbricate on the lowfer suiface. 
Pale browm above, with round blackish spots intermixed with 
smaller rounrl white spots ; a blackish streak on each side of the 
head, passing through the eye ; lower parts white. 


Total length 90 millim. 

Head....; V2 „ 

Width of head ... 9 „ 

Body 38 „ 


Fore limb 13 millim. 

Hind limb 17 „ 

Tail 45 „ 


5. A GAMA ACULEATA MciT. 


6. Aoama kirki Blgr. 


7. Agama atricollis Rmith. 

8. Platysaurus guttatus Smith. 

A male sjjecimen, measuring 110 millim. from snout to vent, 
tail 170. Differs from the type in having the fronto nasal 
forming a short suture with the rostral, separating tlie nasals, 
and ill the absence of a shield between the interparietal and the 
occipital, which are in contact with each other, 18 femoial poies 


* Anil, A M«gr. N. H. (6) xdi. 1896, p. 21. 
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on each side. Back dark grev, with lighter dots ; limbs and 
belly black ; tail orange. 

9. IcHNOTROPis LoxaiPES, sp. n. (Plate III. fig. 2.) 

Closely allied to /. cape/tisis Smith, with which it entirely 
agrees in the scaling, but body shorter and limbs longer, the hind 
limb, if pressed against the body, reaching between the ear and 
the eye. Foot much longer than the head. 36 to 40 scales round 
the middle of the body. 9 or 10 femoral pores on each side. 
Pale grey- brown above, tinged with oia-nge on the sides of the 
back, which is unspotted ; a black streak along each side, fi*om 
the tip of the snout, through the eye, to the anterior fourth of 
the tail ; a second black streak along the upper lip, extending to 
the shoulder and separated from the upper one by a white streak ; 
some large black spots on the hind limbs ; lowei* parts white. 


Total length 

160 milliffi. 

1 From end of snout 


Head 

13 „ 

to vent 

49 millim. 

Width of head ... 

8 „ 

Fore limb 

19 „ 

From end of snout 


Hind limb 

33 „ 

to fore limb 

21 „ 

Tail 

111 „ 


This new Lizard is I’epresented by tlu-ee male specimens. 


10. Gerrhosaurus flavigularis Wiegm. 

11. MaBUIA QUINQUETiENIATA Licht. 

12. Mabuia vahia Betel'S. 

13. Mabuia striata Peters. 

14. Lygosoma sundevalli Smith. 

16. Acontias meleagris L. 

16. 0HAM.ELEOX DiLEPis Leach. 

17. Typhlops scHLEOELi Bianc. 

18. Typhlops mucruso Peters. 

19. Glauconia nigricans Schleg. 

20. Boodon lineatus D. k B. 

21. PsEUDASPia CANA L. 

22. Ohlorophis natalensis Smith. 

23. Philothamnus semivariegatus Smith. 

24. Prosymna ambigua Bocage. 

25. Dasypeltis scabra L. 

26. Trimerorhinus trit.bniatus Gthr. 
Proc. Zool. Soc.-~-1902, Vol. 11. No. II. 


2 
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27. PSAMMOFHIS SIBILANS L. 

Uniform olive-brown above, down to the ends of the ventral 
shields, which are unspotted ; lips yellowish, spotted with olive- 
brown. 

28. Dispholidus typus Smith. 

29. Aparallactus capensis Smith. 

30. Aparallactus guentiieri Blgr. 

31. Naia haie L. 

A peifectly typical young specimen, with 21 scales aeross the 
neck, 19 acroas the body, 190 ventrals, and 60 caudals. Neck 
black, body brown above with indistinct darker spots, yellowish 
beneath. A lai-ge specimen from Salisbury, presented by 
Col. Rhodes some ycai-s ago, answers to Peters’s var. annulifera, 

32. Naia nigricollis Reinh. 

33. Causus riiombbatus L. 

34. Causus defjlippii Jan. 

35. Bitis arietans L. 

EXPLANATION OF THE PLATES. 

Plate II. 

Fiif. 1. Laheo darlingi^ p. 13, natural nizo. 

2. Barbus rhodesianut, p. 14, reduced 

Plate HI. 

Fijif. 1, Jiana darJinffi, p. 16, natural size. 

1 « » Side-view of head, natural size, 

2. Ichnotropis longtpeSy p. 17, natural size. 

2 » „ Upper view of head, X If. 

2 b, „ „ Side-view of head, X If. 

2 c. ,. „ Anal region, X if. 

Plate IV. 

Jlomopus darlingif p. 15, natural size, upper and lower views. 


3. On the Ornithological llesearches of M. Jean Kalinowski 
in Central Peru. By Graf Hans von Beblkpsch and 
Jean Stolzmann. 

Part II. (continued from P. Z. S. 1896, p. 388.) 

[Received March 26, 1902.] 

Nous continuons ici notre rapport sur les r^sultats des investi- 
gations omithologiques de M. Jean Kalinowski au P4rou (1890-93), 
dont la premiere partie a lue devant la Soci^t4 en mars 1896. 
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Fam. TROCHiLiDiE. 

295. Doryfera LUDOViciiE (Bourc. et Muls.). 

*?/). rectlrostris Tacz. Orn. du P6roii, i. p. 284. 

La Garita del Sol : un mMe adulte, 5 juillet 1891. 

Al. 6.3, caud. 35, culm. 32 mm. 

L’oiseau etivoye est tout-a-fait idcntiqiie aux ^chantillons de 
Bogota, il a seuiemeiit le boc un pen plus court que la majorite 
des oifiQiux colombieiis. 

296. Phakthornis gayi EMiLiiE (Bourc. et Muls.). 

Ph, eniilifr. Tjicz. Orn. du Perou, i. p. 268. 

La Gloria : <leux niMes et une femelle craout 1890 et de Janvier 
et fe^^’ior 1891. 

Les individus du Perou central s’accordent bien en general avoo 
les oiseaux typicpies de Bogota, si ce n’est peut-etre qu’ils out les 
ailes im pen plus courtes et le dos plus obscur (moiris luisant), la 
maiidibule iiiferieure plus distinctement terminee de iioiratre. 

297. Phakthornis rupigaster longipennis, subsp. nov. 

Ph. Pb. rufigaster dicto ex Brasilia simillinitis, differt 

alls rmdto lonyiorihfts. 

5 $. Al. 43^-41], rectr. med. 34|-33|, subiued. 27, extern. 
15^, culm. 2I4-2OI, caud. graduata 19“18| mm. 

J/aS. in Per uvia centifili or. : Chanchamayo. 

Typiis in Mus. Branicki. 

La Merced: une femelle du 21 aoiit 1890. Borgoua : une 
femelle du 23 luai 1891. “Iris noir, bee noir ^ moitie basale 
de la maiidibule iiiferieure jaune de cire, pattes (run jauiie de 
cire.” 

Quant leur coloration, les oiseaux de Cliancliamayo s’accordent 
parfaitement avec les oiseaux du Bresil (Ph. rajiyaster). Ils s’en 
distinguent n^inmoins par les ailes beaucouj) plus longues. La 
longueur de Taile est de 41^ 4 42^ mm., taiidis qu’elle est de 34 4 
37 mm. chez une vingtaine irindividus du Ph. rahgaster du BiAsil 
mesures par Berlepsch. 11 n*y a p}\s d’autres ditfereiices et les 
relations do cette forme du Perou central sont evidemment avec 
le Ph. ruhgaster et non avec le Ph. nigrichvctus Lawr, de T Amazone 
sup6rieur, qui fi la mandibule iiiferieure presque entierement 
blanche, tandis que nos oiseaux presentent la moiti(3 terminale de 
la mandibule noiratre comme chez le Ph. rudgaster. Les pointes 
des rectrice-s median es sont rousses comme chez cette derni^re 
esp6ce et non blanches comme chez le Ph. stuarti Hai-tei-t de la 
Bolivie. 

298. Eutoxeres condaminei gracilis, subsp. nov. 

£J, coadamhiei Tacz. Orn, du Perou, i. p. 259 (Peixiu centr.). 

E, E. condaminei dicto differt rostro multo hrevm*e et 

gracil'iore, alls qaoqii,e breviorihm, mcnon striis falvescentihus 
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gul>cp. pectorUqne mulio latiorihus, dorso magU opneo-vit'idi et 
tectricibus caud(v inferiorihus minus ccsrulesceute lavatis. 

d * Al. 74i, caud. 59^^, culm. 29^ mm. 

„ Gs; „ 47 „ 29^ „ 

Ifah. in Peru via mitral i * A’^itoc. 

Typus in Mus. Braiiicki. 

Vitoc, Garita del Sol : iin mfile adulte du 24 mars 1893 ot uiie 
femelle dii 17a()iit 1891. “ Iris noir ; hec iioir, come, a maiidibulc 
inferieurc (run jaune olivatre k la base, jiattes d’un brim 
jaim^tre.*’ 

Les deux oiseaux recueillLs par M. Kalinowski, dont le ni41e 
parait tout-a-fait adulte, tandis que Toiseau maique femelle est 
peut4tre jeune, diff^i*ont des 6chaiitillons de VK, cotulaminei de 
I’Ecuador par le bee boaucoup plus court, plus faible et plus 
courbe, les ailea ^^alenient plus courtes. Quant k la coloration, 
les oiseaux p^ruviens different par les stries fauves de la gorge et 
de la poitrine plus larges et plus claiies (blancbatres siir la 
poitrine), pai* le dos d’lm vert plus jaunatre ou plus (lore, les 
tectric€*s souscfiudales moins laves de bieuatre, les rectrices nmdianes 
d’un vert plus vif et demi-luisant au litm d’un veit uoirdtre, 
enfin par les iwtnces externes d’un cannelle plus pHle. 

299. Patagona gkjas (Vieill.). 

Acobamba : une fenu'lle du 20 soptembre 1890; une autre de 
Tarma du 7 aout 1893. 

300. Leucippus ciitoxogaster (Tsch.). 

La Merced: trois m^les de juillet et septembro 1890. Garita 
del Sol : trois femelles de juin, juillet et aout 1891. 

301. Agyrtria bartletti (Gould). 

La Merced : cinq nicies de juillet et aofit 1890, un niS,le et 
deux femelles de janvier et fevrier 1891. “Bee et pattes noirs, 
mandibule inferieure d’un carn4-ros&tre dans sa moiti6 basale.” 

II n’y a pas de difference entre ces oiseaux et les individus de 
rUcayali recueillis par M. G. Garlepp (Mus. Berlepsch). 

302. Ohrysuroxia JosEPHiXiE (Bourc. et Muls.). 

La Merced, Quimiri : un mfi,le adulte. 

Al. 65|, caud. 35, culm. 17^ mm. 

Oe m41e tout-^-fait adulte diff<fere des individus de Huambo et 
de Rioja (P^rou du nord) par le bee plus coujrt, le violet de la 
t^te plus brillant, plus rouge£tre et plus prolong^ jusqu’^ la nuque, 
en£n par le manque d’une tache bleue bien marquee sur le menton . 
II n’y a que deux petites plumes bleues-violettes et une petite raie 
bleue- violette en forme de moustache sur chaque c6t4 de la gorge. 

303. Ohlorostilbon prasinus daphne Gould. 

Chi. prasinus Taez. Orn. du P4rou, i. p. 414. 
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Lji Mended : trois males <le juillet et 1890. Borgona : 

iin male du 8 juin 1891. Garita del Sol : un male du 3 septembre 
1891. 

Letypedu Chi. daphne Gld. venait des Pampas del Sacramento, 
region pas trop eloign ee de Chanchamayo. Cette forme diff<&re du 
Ghl. prasiniis typique du Bresil par le bee, les ailes et la queue 
plus longs, la queue leg6rement echaneree au lieu d^ctre parfaite- 
ment arrondie, enfin par las c6t6s de la gorge moins dores. 

304. Thalukania jelskii Taez. 

La Gloria et La Merced : un male et trois femelles d’aoiit et 
septembre 1890. La Gloria, janvier 1891, et Borgona, mai 1891 : 
quatre miiles. 

ad. Al. 61J, caud.45L culm. 19|, caud. furca 14| mm. 

2 jr. „ 58^, „ 38|, „ \\)l „ 14 ,, 

? ? (‘t d „r>r)-54|, „ 32, „ 

juv. 

Ij’oiseau tvpi(iue mesure ]y\y feu Tacztuiow ski, qui se trouve »ii 
Musee de rUuiversite de Varso\ie, doit etre un male encore in- 
complHement (UH^eloppe, car les males ndulies recueillis par 
M. Kalinowski out les dimensions beaiicouj) plus grarides et sous 
CO rapport surpassent mcme les adultes de la Th. niqrofmciata 

La Th. jelskii qui habite aussi la. Boli\*ie, d’oii Berlepsch a re<ju 
un grand nonibre d’exemplaires recueillis par IM. G. Garlepp, se 
distingue principalement des especes voisinos Th. niijrofasciata et 
Th. ischadii par la forme de la plaque vei*te inetallkpie de la gorge 
coupee on dessou.s pivscpie en ligne droite, tandis cpie chez les deux 
autres especes que nous venous de nommer ce vert se prolonge en 
se retrecissant jusqu’au milieu de la poitrine, ou il pmid uuo 
nuance bleu-verddtro chez la Th. tschiidii. 

305. CoLlBllIS lULATUS (Gld.). 

Peiasophora aimis Taez. Orn. du Ptu’ou, i. p, 3()7. 

La Merced : (juatre jeunes males de juillet et aout 1890. T^a 
Garita: un male ailulte et deux femelles des 30 juin, 4 et 23 
juillet 1891. Tarma : un mdle adulte et deux femelles du 15 
decern bre 1890. Tapo: deux m^les du 27 decembre 1892. 

Ces echantillons ne diflTii’ent des oiseaux typicpies de la Bolivie 
que par le bee gen^ralement un j)eu plus court et peut-etre par 
les souscaudales moins varices de blanchtee. Les individus de 
Bogota et de TEcuador ont le bee et les ailes gerieralement plus 
courts que ceux de la Bolivie. Les oiseaux des environs de Cuzco 
(coll. 0. Garlepp) s'accordent tout-4-fait avec las boli^'iel)s. 11 
serait difficile de constituer une sous-espte, cfir les oiseaux de P6rou 
centrjil quant k la longueur des ailes s’accordent avec les boliviens, 
et ne different que par lour bee gen^ralement plus tjourt.. 

306. CoLiBBis CYANOTUS (Bourc. et Muls.). 

Peiasophora cyanotis Taez, Orn. du Perou, i. p. 360, 
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Marnynioc, Culumachay : tin mk\e en plumage tr6s“Us6 du 
24 juillet et un autre dii 24 aout 1892. 

307. Lampornis nigricollis (Vieill.). 

Lampor'itis violicavda Tacz. Oi*n. du P^rou, i. p. 281 . 

La Merced : une m^le adulte du 23 juillet 1 890. 

S’accorde avec les individus de Paraguay et du Bresil du Musee 
Berlepsch. 

308. Oreotrochilus melanogaster Gld. 

Ingapiim; un jeune mMe de mai 1890. Tarma, Hacienda da 
Queta: femelles du 1 septembre et de d^cembre 1893. 

309. PhvEoljema cervinigularis Salv. ? 

^^Phceolmma cequatoriaUaV^ Tacz. P. Z. S. 1882, p. 35. 

Phitola^ma cpquatorialis Tacz. Orn. du P6rou, i. p. 292. 

Chanchamayo; La Garita : deux femelles du 14 juillet 1890 et 
du 29 juin 1891. 

Al. 71, 69; caud. 44|, 41 ; culm. 24^, 22|; caiidae furca 7^ mm. 

Ces femelles s^accordent avec une femelle de Rayurimina, P6rou 
du noi’d (coll. Stolzmann), en poss6dant une gemine amethyste sur 
la, gorge, qui manque aux femelles de la PK I'uhinoides et de la 
Ph, wquatorialis. 

Nous ne doutons pas que la femelle de Rayurmana appartienne 
k la Pk, cervinigularis, car elle presente une ligne de plumes 
^icjiillcuses luisantes prolong^e du front jusqu’au milieu du vertex. 
Les femelles de Chanchamayo et de Garita ne pr^sentent qu^ine 
petite marque de plumes luisantes au front, non prolongde justju’au 
pil^um. II faudra done attendre les mfi-les adultes du P4rou 
ccjntrnl pour voir s’ils different peut-etre dans ce meme ettmet^re 
des inS-les de la Ph. cervinigularis Salv. de TEcuador. 

310. Lampraster branickii Tacz. 

La Gloria: deux mMes adultes du 6 aout 1890 et du 18 lanvier 
1891. 

Al. 67^, caud. 41, culm. 20|, caud. furca 7 mm. 

Les oiseaux recueillis par >M. Kalinowski, dont Tun orne le 
Museum Branicki, Tautre le Mus4um Berlepsch, s’accordent avec 
Toiseau typique de Monterico du Museum de Varsovie. Ces trois 
^chantillons sent jusqu^^i present les seuls repr^sentants de cette 
belle esptee dans les collections scientifiques. 

Malheureusement nous n’avons jjas d'individus de VAphanto- 
chroa gvlaris Gld. ^ comparer ; mais, pour autant que nous 
pouvons juger d^apr^s les descriptions et la figure dans Fouviage 
de M. Gould, ces deux esp^ces paraissent alli^es ou peut-^tre 
cong4n4rique8. Comme il paralt, le Z. hrcmickii diffifere de VA. 
gularis par le bee plus court et di’oit au lieu d*6tre courbiJ, par le 
noir uniforme des rectrices extei*nes, par la presence des plumes 
ticaillenses au front, par le roux des r^miges sccondaires, enfin par 
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la gemme de la gorge d’un rouge de feu au lieu d’un rofc»e-lila8. 
Toutes les deux out les tectrices souscaudales d'un blanc pur. 

311. Heliodoxa leadbeateri (Bourc.). 

Heliodoxa otero Tacz. Orn. du Perou, i. p. 287. 

Gaiita del Sol : un m41e adulte et deux jcunea indies de juin et 
d^aoiit 1891, une femelle du 22 juillet 1891, et un mdle adulte 
du 1 avi-il 1893. “liis et bee noirs, pattes brunes.’* 

312. Helianthea dichroura Tacz. 

Maraynioc: trois nidles et deux feme! les dV)otobre, novembre 
et deceinbre 1891, et deux males ad. de Pariayacu de fevrier et 
juin 1893. “Bee noir, pattes d’un earne-brnndtre,” 

cf. Al. 86, caud. 55^, culm. 3‘H, c.iiul. furai 6^ mm. 

$ • »» 79, ,, 50, ,, 35, ,, ,, 

Esp^ce bieii distincte de la II. oscidans Old., du Perou du sud. 
Des ^cliantillons recueillis par M. O. T. Baron dans le Pei'ou 
du nord oriontjil s'accordent avec les iiidividus typiques de 
Maraynioc. 

313. Bourcieria ixsectivora (Tsch.). 

Maraynioc : mdles adultes du 3 novembre 1 892 ; Tuyas yacu : 
un oise^iu sans indication de sexe (femelle?) du 17 aodt 1892, 
mdles et femelles de mars et avril 1893. 

cf. Al. 79, caud. 49, culm. 31 mm. 

$. „ 74, „ 45, „ 331 „ 

Un mdle adulte de Huambo (Perou iK)rd-est) diffbre par 
la gemine frontale plus grande et plus bleuatre, par la pliuj[uo 
metallique du pileum plus bleuS.tie, par k* veil tie la goige plus 
bleuatre, par le dos moins noiratre dans sti paitie sup^rieure, dkin 
vei-t plus bleuatre dans la partie inferieure, enfin par la paHie 
terminale verdatre des rectrices extern es plus courtc et plus pale. 
L’oiseau typique de Tscliudi venait du chemin de Huari k Chaga- 
cancha (14,600 pieds). 

314. Lampropygia Columbiana obscura, subsp. nov. 

Bourcieria cedigena Tacz. (nec Less.) Orn. du Perou, i. p. 390. 

Z. L. Columbiana Elliot dictee similliina^ sed corpore supra suh- 

tusque obscuriore, gulce plumis sordklius albis et maculis /usds 

majoribus vustructis distinguevda. 

cf . Al. 79, caud. 53^, culm. 314, caud. furca 13 mm. 

' 5 . ,, 70^, ,, 46, ,, 30|, ,, ,, 8 „ 

Hah, in Penivia central! : Vitoc (coll. T. Kalinowski). Typus 
in Mus. Branicki, no. 2860 a, 

Une paire de Garita del Sol, juillet 1891. 

Les oiseaux du P6rou central different des oiseaux typiques de 
Bogoti par le plumage plus fonc6 en dessus et en dessous, la tete 
et le dos plus noii-itres, moins bronzes, I’abdomen plus noiratre. 
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moins rouss^tre, enfin par le fond de la gorge d’un blanc plus 
terne et plus gris^tie, k taches fonc6e8 plus larges. Ils ne ressem- 
blent pas a la L. cmligena Less, du Venezuela que nous croyons 
d’esp^ce bien distincte. 

315. Lafresnayea saul rectirostris, subsp. IlOV. 

2j, gayi (part.) Tacz. Orn. du P6rou, i. p. 283. 

X. L. saul {Bourc,) dictm ex Ecuador et Veneziiela affinis^ differt 
rostro breviore et rectiore, alia caudaque vero longiorihia, nec- 
non colore gidce pectorisque ^naris pallidiore^ magie aureo- 
vlridi. 

6 . Al. 67, caud. 42^, culm. 22^ mm. 

Ilah, in Pei uvia centrali : Maraynioc (coll. Kalinowski). Typus 
in Mus. Bmnicki. 

Maraynioc: mile adulte du 16 decembre 1891 ; et Pariayacu : 
jeune mile du 4 juillet 1892. 

L’oiseau envoys difi’6re de tous le miles du V6n^zuela, de 
I’Ecuador et d^^n mile de Cutervo, Perou du nord (coll. Stolz- 
mann), avec lesquels nous Tavons conipfii‘6, pai- le bee un pen plus 
court et pies(jue rectiligne aii lieu d’etre sensiblement courb6, par 
les ailes et la queue au contraire plus longues. Le vert de la 
gorge, <le la poitrine et des cotes du coips est plus clair et plus 
dor6 et le noir du milieu de rabdomen est moins developp^^ ; la 
queue est un pen plus eta gee. 

« 

316. Docimastes ensifer (Boiss.). 

Dociraastes ensiferns Tacz. Orn. <lu Peiou, i. p. 375. 

Maraynioc : deux miles adultes de novembre et deceifubi-e 1891, 
Pariayacu: deux femelles de juillet 1892 et de juin 1893, 

Al. 79^, caud. 62^, culm. 83^, auid. fuim 25| mm. 

(Jes oiseaux different des oiseaux typiques de Bogoti que par le 
bee un peu plus long, par le vert de la poitrine gen^ralement 
d’une nuance plus bleuitre, enfin par le milieu du ventre d’une 
couleur plus grisitre, moins brunitre. N^anmoins quelques in- 
dividus de Bogoti paraissent tr^s proche^ et il faudmit un plus 
grand nombre d’individus pour etre sur qu’il n’existe pas quelques 
petites diflfi6rences constantes. 

317. Pterophanes temmincki (Boiss.). 

Maraynioc: trois miles de juillet et novembre 1891. Paria- 
yacfu : une femelle du 2 aout 1892. 

Un mile adulte recueilli par M. Jelski k Maraynioc le 3 juin 
1871 (du Mus6e Berlepsch) diff^re des oiseaux de Bogoti et de 
TEcuador (Quito) par le plumage, en dessus et en dessous, beau- 
coup plus sombre ou d’un veit plus noiritre, par les tectrices 
souscaudales bleuitres, par le bee, les ailes et la queue plus longs, 
la queue plus 4tag4e. Un oiseau de la Bolivie pas tout-i-fait adulte 
g’accorde avec les oiseaux de la Colombie. 



1902.] THE ORNTniOLUfJV OF CEXTllAL PERU. 25 

318. Aol/EACTIs caumatoxota Gould. 

Maraynioc : deux miiles adiiltes de juillet, du 15 d^cembre 1891, 
et du 18 Janvier 1893. Pariayacu: un m^le du 28 Janvier 1893. 
“ Iris noir, bee et pattes noirs, mandibule iiif6rieure d’un carn6- 
Jaun^tre k la base.” 

A1. 88 87^, caud. 51^-49^, culm. 16|-16^, caiid. furca 8|- 

mm. 

Nos oiseaux saccordent le mieux avec la description de TA. 
oUvaceocaada Lawr. (type de Matam, province d’Ayacucho). Le 
type de I’J . caiimatonota Gld. est un Jeune oiseau dont Thabitat 
^tait domic simplement comme “le Peroii.” Probablement il n’y 
a pas lieu d’^tablir deux formes de cette eap^ce. 

319. Boissonneaua mathewsi (Bourc.). 

Garita del Sol : deux males, uiie femelle et un Jeune d’aout 1891. 
Gulumachay : un male du 10 aout 1892. 

11 ne nous seinble pas y avoir de difference oonstante entre les 
oisejiux du Pcrou central, du Perou du nord (localite typique) et 
de I’Ecuador. 

320. Ertocnemis sAPruiROP\cjiA Tacz. 

Mai*aynioc : deux m41es adultes du 17 d^cembre 1891. Paria- 
yacu : une femelle du 18 septembre 1892. “Bee et pattes noiis,” 

Al. 72, caud. 48, culm. 20, caud. furca 15 mm. 

Cette esp^x'o est alli6e k VE, liicianiy mais difffere par le manque 
complet du bleu au front, par le pileum leg^jrement bronz6, par 
les cutes <lu cou inoins dor^s, par la queue moins foimcbuc, etc. 

321. Spathura ANXiE Berl. et Stolzin. 

Spathara anna' Berl. et Stolzm. Ibis, 1894, p. 398, descr. orig 

aS\ peruana Tju;z. (nec Gould) Orn. du P6rou, i. p. 327. 

]ja Gloria., Cbanchamayo, Garita del Sol, Vitoc : deux mS,les 
adultes, une femelle adulte et trois Jeunes males de fevrier, Juin, 
Juillet et noveiiibre 1891. “Iris noir, bee noir, pattes c.arnees.” 

T)e})uis la publication dans Tlbis, Berlepsch a r6uni une bonne 
86i*ie d’individus de la E, annm de la Bolivie et a pu s’assurer que 
les j>oints de distinction indiqu^s dans notre article (/. c.) sont 
tout-6,-fait fond^s et constants. En effet les m^les adultes de la 
E, annas se distiiiguent au premier coup d’ceil par le manque com- 
plet du blanc j!t la base des plumes du cou inf^rieur et de la 
poitrine, le manque du melange blanc-grisatre au ventre, les 
tectrices souse.* uid ales d’un vert uniforme sans bordures blanclies- 
I’OUSsAtres, les r ectrices externes g^n^ralement plus longues, enfin 
les spatules plus petites. 

322. Adelomyia melanogbnys (Eras.). 

Une pnire de la Garita del Sol des 1 et 20 Juillet 1891. 

<^. Al. 54^, caud. 37^, culm. 14 mm. 

2. u 48, „ 31 1, „ 14 „ 
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Ces oiseaux s’accordent avec une indole de Huasampilla (coll. 
Whitely) du Musee Berlepsch (A. c/ilorospila Gld.), et diff<5rent 
un peu des oLseaux de Bogotd par les parties inf^rieures et les 
points des rectrices externes plus roussatres, znoins blanchS.tres et 
par les taches gulaires plus larges et (i’un vert plus clair moins 
brun^tre. N^anmoins quelques individus de BogotA sont telle^ 
ment proches des oiseaux du Perou central qu’il semit difficile de 
les en clistinguer. 

323. Hbliangelus amethysticollis (Lafr. et d^Orb.). 

Maraynioc: une paire d’oiseaux du 17 decembre 1891, etquatre 
paires de juillet, aout et octobre 1892, et de janvier et juin 1893. 

Bee et pattes noii-s.” 

Les mAles envoyAs different des inAles de la Bolivie par le bee 
plus court, la bande pectorale d*un roussAtre plus pAle ou plus 
blanchAtre et le milieu de Tabdomen moins roussAtre, le croupion 
sans Aclat cuivreux. Les femelles difi‘6rent aussi des femelles de 
la Bolivie par la bande pectorale plus blanchAtre et la gorge d’un 
roux plus clair (au lieu d’un brun obscur), le milieu du ventre 
d*un fauve grisAtre au lieu d’un roux clair, ainsi que par le bee plus 
court. 

Deux mAles des environs des Cuzco (coll. O. Garlepp) sont tout- 
A-fait identiques aux oiseaux boliviens. 

324. Metallura phcbbe jelskii (Cab.). 

Tarma: un mAle adulte du 15 decembre 1891 ; un mAle, deux 
femelles et deux oiseaux jeunes de Tambo de Aza, d^octobre et de 
novembre 1892, de Tapo de dAcembre 1892, et de Queta de juillet 
1893. 

cJ. Al. 77, caud. 56|, culm. 174, caud. furca 8| mm. 

? • 19 ^^ii If If If ff ^ » 

Les oiseaux de Tarma appartiennent sans doute A la forme 
dAcrite par le docteur Cabanis sous le nom de M. jelskii, Les 
mAles adultes se distingueiit des individus occidentaux {M, pheehe 
typique ?) par le plumage gAnAmlement d^un noir mat tr^ intense, 
tandis que les individus de Toccident prAsentent le plumage d*un 
noir-brun plus ou moins bronze avec un refiet violAtre qui se 
manifeste surtout au-dessus de la t^te. Les oiseaux de Huama- 
cbuco (PArou du nord-ouest) recueillis par Baron ont le plumage 
aussi intense que les Achantillons de Tarma, mais ils s’accordent 
avec les oiseaux de la province d^Ayacucho par le refiet bronzA 
du pileum. Ils sont pour ainsi dire intermddiaires entre la 
M, phoehe et la M, ph, jelskii, 

.325. Metallura eupogon Cab. 

Maraynioc: trois miles et une femelle adulte de juillet, 
noVembre et decembre 1891. Pariayacu: une femelle du 7 jan- 
vier 1893. Bee et pattes noirs.” 

S ad. Al. 65, caud. 42^, culm. 13, caud. furoa 2 mm. 
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32(5. Metallura smaragdinicollis (Lafr. et d’Orb.), 

Mamynioc : trois paires do novembre et dccembre 1891. 
Pariayacu : une paire de novembre 1892 et de Janvier 1893. 

327. Ohalcostigma stanleyi (Bourc. et Muls.). 

Hhamphamicron stanleyi Tacz. Orn. du P^roii, i. p. 345. 

Maraynioc : im male adulte du 19 decembre 1891. “ Iris noir, 

bee et pattes noirs.” 

L’oiseiiu de Maraynicic diflP^re uii peu des oiseaux ty|)iques de 
TEcuador par la pointe arnethyste de la parure giilaire moins 
developpee et iiii pen plus pale, et par les pai-ties inferieures du 
corps plus sombres, d’un brim enfum6 14g6remont lave de violdtre 
au lieu d’etre lav6 et mele d’un vert olive. Par cette coloration 
des parties infci'ieuies du corps notre oiseau se rapproche un peu 
des oiseaux boliviens ((7/^. stanleyi vulcani Gld.) qui neanmoins 
presentent un melange violatre plus fort. Un oLseau d’Oeobamba 
pres de Cuzco (coll. O. Garlepp) s’accorde tout-^-fait avec les 
oiseaux boliviens. Avaiit de s^parer I’oiseau de Maraynioc comme 
soiis-esp6ee il faudrait comparer plusieuns ^chantillons de cette 
locality. 

328. Ohalcostigma olivaceum (Lawr.). 

Rhamphomicron olivaceus Tacz. Orn. du P6rou, i. p. 347. 

Tuhan : un m41e adulte du 29 octobre 1892. Maraynioc : un 

m41e du 29 octobre 1892. 

Al. 89, caud. 63^, culm. 12j, caud. furca 12| mm. 

L’esp6co a 6te d^crite comme provenaut de la Paz en Bolivie, 
oil jusqu’li pri^sent elle n’a pas ete retrouv^e. 

329. Cualcostigma ruficeps aureo-fastigatum Hart. 

Ohalcostigma ruficeps aureo-fastigatum Hartert, Nov. Zool. 
vol. vi. (1899) p. 74 (descr. orig. Loja). 

Rhamphomicron ruficeps Tacz. Orn. du Perou, i. p. 348. 

Maraynioc, Tambo de Aza : un jeune mile du 24 octobre 1892. 

Ce jeune oiseau appartien probablement i la forme d^crite 
noil vel lenient par M. Hartert de I’Ecuador et du Perou septen- 
trional (Outervo). 

330. Cyanolesbia mocoa smaragdina (Gld.). 

Gynanthus mocoa Tacz. Orn. du P^rou, i. p. 334. 

Vitoc, Garita del Sol : un mile adulte du 1 aoit 1891. 

Al. 70^, caud. rectr. ext. 109, submed. 63^, caud. furca 79, 
culm. 12 mm. 

L’oiseau envoys ne diff^6re des oiseaux boliviens recueillis par 
M. G. Garlepp que par le bee sensiblement plus court. Un mile 
de Huasampilla, P6rou du sud (coll. Whitely), Ta aussi long que 
les boliviens et un mile adulte de I’Ecuador oriental (C, mocoa 
typique) est interm^diaire sous ce rapport. La C. mocoa sma/rag- 
dina de la Bolivie et du P6rou diffdre de la G, mocoa typique de 
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I’Ecuador oriental (et de la Colombie oriental ?) par la queue nn 
peu plus longue, par la parure gulaire bleue plus pMe et moins 
violatie, enfin par le vert du dos et des c6tes du pileiim plus p^lle 
et jamais noirdtre sous certain jour. 

331. PoLYONYMUS CAROLI (Bourc.). 

Sappho caroli Tacz. Orn. du Perou, i. p. 337. 

Tapo : line femelle adulte du 27 decembre 1892. 

Al. 57, rectr. ext. 45;^, submed. 40|, culm. 18| mm. 

Cette femelle ressemble k Toiseaii dteit par Taczanowski comme 
jeune mdle et difiere du niitle adulte par la gorge blanche ornco 
sur chaque plume d’une pbiqiie rouge de feu dor(^, tandis que chez 
le male adulte la gorge est d’un rouge grenat uniforme et non 
inteiTompu par des bordures blanches latci*ales et par les bases 
blanches comme c/est les cas chez la femelle. La barbe externe 
de la 1 ‘ectrice la plus externe et la pointe de la barbe interne sont 
d’un blanc roussdtre. 

332. PsALiuoPRYMNA JULIAS Haitei-t. 

Pml\doprym,na jalim Hai-tert, Nov. Z(k> 1. vi. (1899) p. 75 

Northern Peru ”). 

Tapo: trois males adultes das 2^4 et 27 decembre 1892. 

Al. 63-61 1, caud. 127-111|, culm. 13|-13|, caud. furca 101- 
85| mm. 

Cette esp^e toiit-^-fait distincte nomm^e par nous provisoire- 
ment Leshia julm (P. Z. S. 1896, p. 323) a ^t^ decrito sous ce nom 
par M. Hartert d’apr^s des exemplaires recueillis par M. O. T. 
Baron dans le nord du P^rou. 

Les 6chantillons de Tapo ne difFi^rent ties oiseaux de Cajabarnba 
(coll. Baron) que par le bee et la queue un peu plus longs. 

II est romarquer que nous avons eu rintontion de dedicr 
cette esp^co a la comtesse Julio Branicka, Spouse du comte 
Ladislas Braiiicki. 

333. Calliphlox ametuystina (Gml.). 

La Merced: un m41e adulte du 19 juillet 1890. 

Al. 36|, caud. 34|, culm. 15, caud. furcfi 17^ mm. 

Ce mMe unique diff^re des mliles du Bresil meridional par le 
bee et les ailes plus longs et le rouge de la parure gulaire plus 
clair et moins vioUtre. Comme il y a une variation individuelle 
considerable chez la C. amethystina, il faudrait une s6rie d’exem- 
plaires pour s’assurer de la Constance des points differentiels. 

334. Heliothrix auriculatus (Nordm.). 

? Heliothrix auritm Tacz. Orn. du P^rou, i. p. 363. 

La Merced : un m41e adulte et un jeune male de janvier et 
septembre 1891. ** Bee et pattes noirs.” 

(S ad. Al. 64, caud. 43J, culm. 16|i mm. 

I.<e mMe adulte (en mue) ne diflP&re des oiseaux du Brasil 
meridional que par le vert du menton un peu plus ctendu en has, 
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mais paft aiLSsi etendu qu’il ne parait en etre le cas cliez 
//. phainoloGma (rould du “ Rio Napo.” 

Le jeune in^le poss^de encore la queue longue conniie la 
femelle, inais il ])resente la gorge et le haut de la poitrine d’liu 
hlaiic pur* sjins taches br lines- vei'datres. Les plumes ornemeii tales 
bleues-violettes de la region auriciilaire coinmeiicent d6j^i k se 
d^velopper. 

Espk^e nouvelle pour la faiine p^ruvienne. 

335. Acestrura mulsAxNTI (Bourc.). 

(larita del Sol : deux miiles adultes de juin et juillot 1891. 

II n’ya pas de difterence entre ce^s oiseaux et les individus de la 
Colombie. 1^3ut-etre les ^cliantillons du P4rou et de la Boii\ ie 
out-ils les ailes gcn^ralement un pen plus courtes. 

336. Klais guimeti merritti (Lawr.). 

Klais guimeti Tacz. Orn. du Pcrou, i. p. 3G4. 

Borgona : cini] m^les d^ivril 1891. 

Al. 51, caud. 29^, culm. 11| mm. 

La forme du Perou s’accorde le mieux avec celle do TAmdrique 
eentrale (cf, Tacz. 1. c.). 

337. LornoRNis regulus (Gould). 

Lophornis delattrei Tacz. (nec Less.) Orn. du Perou, i. p. 299. 

Jja Borgona : un jeune mdle et un jeune oiseau sans indication 
du sexe du 9 juin 1891. “Iris noir, bee noir a mandibule 
infdrieure d’un carnd-brunlitre k la base ; pattes noires.” 

Ces oiseaux appartiennent probablement k la forme Z. lophotes 
Gld., ddcrite comiiie provenant du Pdrou, mais on ne pent juger 
d’aprds des oiseaux non adulti's. 

Fam. Cypsehoas. 

338. Chaetura zonaris (Shaw), 

La Merced : cinq femelles de juillet et aout 1890. “ Iris brun 

foned.” 

2 . Al. 204, caud, 77^, culm. 9, tars. 20| mm. 

339. OHiETURA SCLATERI Pelz. 

La Gloria : une femelle du 13 aoiit 1890. “ Iris brun foncc.” 

340. Cypseloides brunneitorques (Lafr.). 

Chmtiira rutila Tacz. Orn. du Pdrou, i. p. 229. 

La Gloria : trois individus d aout 1890. “ Iris noir.” 

La Merced : une femelle du 2 Janvier 1891. 

cT. Al. 128, caud. 50, culm. 5|, tars. 10| mm. 

2 2‘ Al. 128|~122, caud. 60-45^, culm. 6i-54, tars. 12^- 
lOi mm. 

Mr. Hartert (Oat. B. Brit. Mus. xvi. p. 494) dit : “ Female 
without the rufous collar ” ; mais nos trois femelles presentent le 
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collier roux aussi large que le mdle. Une femelle recueillie le 
7 aout s’accorde en tout avec le mfi.le, taudis que les autres femelles 
difT^rent par le roux de la gorge et de la poitrine k peine indique 
par quelques bordures d’un i*oux brun, et par les ailes et la queue 
plus courtes. 

Le mile de La Gloria ne (lifffere des miles de Mapoto, Ecuador 
oriental, que par le roux plus intense et par le noir de rabdoiiien 
plus pur. Le type venait de Bogotd. 

Fam. CAPRIMULGIDiE. 

341. Caprimulgus ocellatus Tsch. 

Antrostomus ocellatus Tacz. Om. du P6rou, i. p. 215. 

Garita del Sol : un mile adulte du 20 juillet 1891. “ Iris noir, 
bee noir, pattes d’un brun-cam6.” 

342. SrENOPSis longirostris (Bp.). 

Stenopsis bifasciata Tacz. Om. du P6rou, i. p, 221. 

Mara 3 rnioc, Pariayacu : un mile non compl^tement adulte du 
10 juillet 1892. “ Iris noir.” 

Al. 158^, caud. 118jJ, culm. 15|, tars. 16^ mm. 

S’accorde avec un oiseau de Chicani, Bolivie, recueilli par 
M. Garlepp. 

La JI. rufioervix Scl. de la Oolombie n^est probablement q’une 
80 us*esptee de la ff, longirostris. Elle n’en difti&re que par les 
dimensions un peu plus petites (surtout la queue plus couitie), les 
parties sup4rieures plus varices de roussitre, les points roussitres 
du pil^um plus distincts et plus intenses, les bandes ]blanches des 
remiges plus larges, et par d’autres petits details de la coloration. 
Les oiseaux du P4rou meridional classifies par M. Haiteit sous la 
H. ruficervix appartiennent certainement k la U. longirostris, 

343. Nyctidromus albioollis (Gml.) 

La Merced: deux miles de juillet et d’aofit 1890. “Iris brun 

fonce.” 

344. Hydropsalis torquata (Gml.). 

La Merced : un mile adulte du 28 juin 1891. Chontabamba: 
un jeune mile du 13 septembre 1891, “Iris et bee noirs, 
pattes d*un brun grisatre.” 

Al. 166J, rectr. ext. 257 J, subext. 153, culm. 12-1-, tars. 18 J mm. 

Espece nouvelle pour la faune peruvienne. Le mile envoye ne 
differe d'un mile adulte de Bahia, Bresil, du Musee Berlepsch, 
que par les ailes un peu plus courtes, la queue beaucoup plus 
courte, Tabdomen plus blanchitre et la bande rousse nucale moins 
vive. 

Peut-itre oes difierences ne sont-elles qu’individuelles. En 
tout cas notre oiseau n’appartient pas k la H.furcifera (Vieill.) 
qui pr^sente des couleurs plus piles et des dimensions g4n4rale- 
ment plus grandes. 
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345. Hylropsalis climacocercus Tsch. 

Hydropsalis trifurcaia^ Tacz. Orn. du P^rou, i. p. 224. 

La Merced: quatre individus de jiiillet et aout 1890, et im 
jeune m^le de 7 Janvier 1891. “Iris noir, pattes d'lin brim 
cendr6.’' 

346. Macropsalis kalinowskii Berl. et Stolzm. 

Macropsalis kalinowskii Perl, et Stolzm. Ibis, 1894, p. 399, 
descr. orig. (Pariayacu). 

Hydropsalis segmentata Tacz. (nec Cass.) Orn. du P6rou, i. 
p. 223. 

Paiiayacu pr6s de Marayiiioc : cinq m^es adultes et trois 
femelles des 26 octobre, 5 et 6 novembre, 12 d6cembre 1891, du 
16 septeinbre 1892 et du 26 fcvrier 1893. “Iris noir, bee noir, 
pattes d’lin bnm-carne.” 

Malbeiireusoment quand nous d^crivimes cette forme sous la 
denomination de M, kalinowskii il nous manquait des ecbantil- 
lons de la i/. segmentata Cass, de Bogota pour la comparaison. 
Depiiis lors Berleps(;h a re^u deux m^les de cette derni^re esp^ce 
pi'ovenant des collections indiennes des environs de Bogotd qui 
prouvent que la difference entre la M, kalinowskii et la M, seg- 
mentata n’est pas aussi prononc6e que nous favions suppose. 

En effet les deux formes ne diff<^rent presque que dans le dessin 
des rectrices externes chez les m^les adultes. Chez la M, kali- 
nowskii les bai'bes internes de ces rectrices sont pourvues de bandes 
irt’dguli^res blanch^tres dans toute leur longueur, occupant la 
moitie de la barbe vers la tige. Ces bandes manquent presque 
compl^tement chez la M, segmentata on ne se manifestent que 
dans le tiers apical de ces rectrices chez quelques individus (les 
plus Jeunes ?). II parait aussi que chez la M, kalinowskii les 
barbes externes de ces rectrices sont d’un blanc plus pur et jamais 
tJichetees de I’ouss&tre, ce qui se trouve quelquefois chez Tautre 
esp^ce. En outre chez la premiere ces rectrices sont plus at- 
t6nu^es, k barbe interne plus ^troite dans le tiei-s apical. L’abdo- 
men parait plus noirUtre, moins roussitre que chez la M, segmentata. 
La bande subterminale blanch^tre des rectrices les plus courtes 
(sauf les m4dianes) qui se manifaste chez la M. kalinowskii^ est 4 
peine indiqu4e Jiu milieu de la barbe interne des deux paires sub- 
externes chez la M. segmentata. Enfin la pi'emi^re est un peu plus 
petite, k queue un peu plus courte. 

Les autres points de difference indiquds par nous ne paraissent 
pas 6tre constants, 

347. Lurocalis rufiventris Tacz. 

La Gloria: deux femelles des juillet et daoAt 1890. “Iris 
noir.” 

Les femelles s’accordent dans tons les d6tails avec les oiseaux 
typiques. 
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Fain. PiciDAE. 

348. OOLAPTES PUNA Cab. 

Ingapirca: cinq indiviilus dWril et juiii 1890. Maraynioc : 
un mille ad. et uiie fomelle jeune de fevi-ier 1893. “Iris jaune 
oliv^tre.” 

Les types du Mu.s6um de Berlin venaieiit de la vall6e de Taiili, 
Perou occidental. 

349. Hypoxanthus rivolii brevirostris (Tacz.). 

Maraynioc: une femelle du 18 noveinbre 1891. Un iniile et 
deux femelles de juillet et aout 1892 et de mai 1893. 

350. CnLOROXERPES CHRYSOGASTER, Sp. IIOV. 

diL Old. canipileus et Old. gularis dictis affiiiis, differt ahdmmne 
sulphureo-aureo-Jiavo fere immacidato ( 7ieo viridescerUifavo, 
olivcbceo-viridi faaciato)^ dm'so alisque extus magis mirantio- 
brunneis minus olivaceis^ pectore auraniio-hrunneo tincto nee 
olivaceo-viridi, uropygio fere skut in Old. gularis dicta flave- 
scente crehre fasciato^ sed magis ruhro tincto. 

S cf. Al. 128, caud. 83^-78, culm. 26|-24|, tars. 224 min. 
?. „ 129, „ 83J, ' „ 27|, „ 2\ „ 

llah, in Peruvia centrali : La Glona et Gaiita del Sol. 

Typus in Mus. Branicki : d* ad. La Oarita del Sol, 29 vi. 1891. 
T. Kalinowski, legit no. 1282. 

La Gloria: une femelle adulte du 7 aoiit 1890. “Iris brun 
rougeitre.” Garita del Sol : deux m^les adultes do juin et 
juillet 1891, et deux autres des mars et d^avidl 1893. 

Les oiseaux recueillis par M. Kalinowski se distiiiguent au 
premier coup d’oeil des oiseaux de la Bolivie (Chi. canipileus 
typique), dont Berlepsch poss^de une bonne s6rie, par Tabdomen 
d'un jaune de soufre dor6 presque sans macules, tandis que 
chez le Chi. canipileus il est plus vei*d4tie et ray6 r6guli^rement 
de bandes d’un vert-olive obscure. II en est de m6me pom* 
les tectrices souscaudales. Chez la nouvelle esp^ce le dos et les 
ailes en dessus sont d’un brun-oUve orang^ ti’^s-vif au lieu d’un 
olive- verditre ; la poitrine foitement lav6e d’un brun-orang6 au 
lieu de verdtoe, enfin le croupion plus jaunfi,tre ^ bandes trans- 
versales plus distinctes et lav6 fortement de rouge de sang. 

C’est un fait curieux que les oiseaux boliviens (Chi. canipileus) 
ressemblent plut6t aux oiseaux de la Colombie et du V6n^zuela 
(Ghl. ruhiginosus) qu’aux p^ruviens. 

351. OaiiORONERPES LEUCOL^MUS (Malli.). 

Chanchamayo: une femelle d’aoAt 1890. La Gloria: une 
femelle du 20 janvier 1891. “ Iris brun fonc6.” 

352. Mblanerpbs cruentatus (Bodd.). 

La Gloria: une paire d’aofit 1890. “Iris rouge-orang^.” 
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353. De.ndrobates fumigates (Ltifr. et D’Oib.). 

Garita del Sol: uiie femelle du 4 aout 1891, Vitoc : un male 
du 7 f^vrier 1893. 

354. Denurobatks maliierbei pectoralis, subsp. nov. 

iJ, D. maliierbei dlcto (ex Emiadorla) afftius, differt corpore 
supra sahtasque ohscaidm'e olivaceo, f asciis in qmctore (semper 
nt videiar) matfis arcuatis^ interdum cordiformihiis vel 
macidifm'm'ibas^ rosiro pro usu lomjiore, alis vero hreviorihus. 

Kmiiiiiue piUo sicfU in D. maliierbei dicto hriinneo-olivaceo. 

Mas qaoad colores 1). nigiieeps dicto ex Bolivia maxime 
affinis nt videtar^ sed r astro hreoiore, 

5 $ ad. Al. 9()j 92;!, caiid. 71 04, culm. 244-22], tars. 22:^- 
19^ mm. 

llah,\\\ Pei uvla centrali ; Marayiiioc, altitude 1 3,000 pedum. 

Tppus ill Mus. Uiaiii(;ki et Mus. Herlepsehi. 

Mjuaynioe, Pariayaeu : deux i’emelles adultes des G et 8 aoiit^ 
uii jeuiie male du 30 aout 1892, et uue jeuiie femelle du 2G 
oct-obre 1891. “iris rouge foucc, bee bruii-eorue, a inaudibule 
inferieure blaiicbatre, pattes d^in gris ]>lombe.” 

(Jette forme nouvelb*, dout M. Kalinowski nialheureusement 
eiivoye <]ue des femelles et un m^le tr^s-jeune, parait iiiter- 
mcdiaire oiiti*e le D. mxdherhei Scl.^ <le rEeuador (^t le I), ivhjri- 
ceps d’Orb. de la Bolivie. La femelle a le sommet de la tete 
<ruii olive foiice uoirdtre comme les femelles de 1’ Ecuador et non 
noir intense comme les femelles de la Bolivie. Ijti couleur du 
dessus et du dessous du coi‘ps est beaucoup plus claii*o (]ue cboz 
les oiseaux de rEeuador niais ressemble i;elle <les oiseaiix 
bolivieiis. Neaumoiiis il y a une difference considerable dans 
le dessin de la poitiine : tandi.s cpie cliez tons les individus de 
TEcua-dor et de la Bolivie examines par nous les bandes blancbS.- 
tres de la poitiine sont tout-a-fait reguli^res et d’une largeur 
uniforme dans toute leur etendue, chez les oiseaux tie Maraynioc 
elles sont ccbaiicrees au milieu vers la base de la plume et 
de\'iennent plus etroites vers les cotes. line fimielle adulte du 
28 octobre a memo les bandes r6duites ^ des tacbes cordiformes, 
ce qui donno a. la poitrine une apparence tout-ii-fait differente 
de celle de Vabdonien, qui est ray6 r6guli^rement de bandes d’un 
blanc jaun^ltre et parait plus clair. 

La longuem- du bee parait interm6diaire entre celle du 
/). malherhei et celle du D, nigriceps. Les ailes sont plus courtes 
qiie chez les autres formes. 

355. l^ENDROBATES VALDizANi Berl. et Stolzm. 

Dendrohates valdizani''^Qv\, et Stolzm. Ibis, 1894, p. 401 (descr. 

orig.)- 

• L’«sp6ce ^cuadorieniie confondue par MM. Sclater et Hargitt jnec le 1), nigricepa 
d’Orb. de la liolivie cii cat tout-A-fait distincte ; elle est plus petite, Mirtout a bet* 
])lu« court, et pr^sente une coloration plus claire en dessus ct en dessous. Le mAle 
a le rouRe du pilt^um plus clair et la femelle y prdsente une couleur br un-olive uu 
l) 0 u iioirAtre au lieu d’un noir intense. 

Proc. Zool Soc.-~1892, Yol. II. No. III. 


3 



GRAF HANS V. BERLEPSCH AXD J. STOLZMANN ON [May 6, 

lluticras, Vitoc* : uii m/ile unique <lii 14 d^cembre 1892. ‘‘ Iris 

brim fonc6.” 

356. Dendrobates iijematostigma (Malh.). 

(%loronerpes hilaris Cab. et Heine, Tacz. Orn. du Perou, iii. 

p. 81. 

La Gloria, aout 1890. 1 Trois individus. 

La Merced, sei)tembre 1890. J ‘‘Iris brim fonce.” 

Garita del Sol ; deux nicies auhiltea. im jeuiie inille et une 
femelle. 

Les oiseanx pcruviens ont les ailes et la queue im peu plus 
longues et la. uiiance des raies foncdes des parties inferieures plus 
brun^tres et moins oliv^tres que les oiseaux de la Bolivie. II para.it 
que M. Ma.llioi*be a fonde son M, iKvmatostiynia sur les oiseaux 
recueillis par Nattorer Borba (^t Mambitanas. Peut-etre qu’on 
pourra.it separer les oiseaux })6ruvieiis sous la denomination <le 
i), Jumnatostigma hilcM’is (Cab. et Hein.). 

357. CAMPEPniLus melanoI^eucijs (Gm.). 

Borgafia: une femelle du 23 avril 1891. Iris jauno olivS.tre, 
bee blanc brun^tre, pattes d’un'giis oliv4tre.” 

Les oiseaux du Pdrou central (en outre un in^le adulte recueilli 
Callanga pr^s de Cuzco par M. O. Garlepp) presen tent des dimen- 
.sions plus petites (pie les individus de Cayenne et de Bogota du 
Muaee Berlepscdi. Ils out aussi le blanc des tectrices sousalaires 
et des barbes internes des i‘6miges plus lave de jaun^tre. 

358. CAMrEniiLUs pollens (Bp.). 

Maraynioc, Calamachay : un male et deux feinelles adultes du 
24 juillet 1892. 

cJ . Al. I76i, cjiud. 127, culm. 50, tai-s. 35i mm. 

?. 176; „ 127, „ 49.], 35| „ 

Ces individus ne diffiferent des echantillons de Bogotd du Musce 
Berlepsch que par les ailes et la queue plus courtes. C’est pro- 
bablement un caract^re individuel. 

Espdee nouvelle pour la faune p^ruvienne. 

359. Ceophlceus lineatus (L.). 

La Merced ; un oiseau du 25 aofit 1890, “ Iris blanche.'^ 

La Gloria: un mdle du 18 janvier 1891. “Ins blanc, bee 
brun p^e, pattes d'un plomb6 clair.” 

360. PICUMNUS JEMKII Tacz. 

Garita del Sol : deux m^les adultes, ime femelle adulte et un 
jeune de juillet et septembre 1891. “Iris brun fonc6, bee brun 
corn6 k mandibule sup^rieure sur les c6t68 — et la mandibule 
infdrioure en entier — d^un plomb6 bleuS^tre ; pattes d’un plomb^ 
bieu^tre.” 
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361. PicuMNUs ruNCTiFRONS Tacz. 

Lm Merced: niio paire de juillet et septemlae 1890. “Iris 
1)1 nn fonce.’^ l)enx iiulles et line feinelle de mars et avi’il 1891. 

Fam. Alcedinid-e. 

362. Cekyle amazon a (Latli.). 

Li\ Mer(‘ed : d(‘ux males de jaiivier et mars 1891. “ Iris, hei; 

ot ])attes iioii s.” 

363. CeTIYLE AMERICANA (Gill.). 

Cf'j't/le amcricanxi et G. cahcmisl pait., Tacz. Orii. da Peroii, iii. 
PI). 104, 105. 

La Merced : trois iialividus de juillet et septem1>re 1890, 
“iris hruii foncc,'’ et deux males adultes de dccembre 1890 (*t 
mars 1891. 

Fam. Momotid.e. 

364. PinoNiRiivNC iirs eLATYiiiivxriirs (Jjeadl).), siibsj). nov. i 

Specimiiia e Perinia ceiitrali* rcctriclhos mediifi oni unto vc.rilUs 
pra^ddh arc ajHit/datis, nif^tdo rtt/'o-hrtfnneo yuhf' autcolorf^^ 
nec c<Hndesce}di\ 

d . Al. 120, caml. 201^, culm, 38, tars. 18 mm. 

Jja. Merced : line paire du 1 septembre 1890. “ Iris prescjue 

Tioir.” 

Lorgofia : deux males adultes de mai 1891. 

L’oisefiu t^'pbpie de Leadbeater est dit etie venu du Bresil, 
d’oii r(*sp6co ii'est })as meiitioniiee par les auteiii's coiitemporains. 
Dans la. plancliede Jardiue et 8elby, faite d’apres boiseau tv})i([ue, 
il est re})re.seTite a rectrices mediaiies spatidees, taiidis (jue les 
oiseaux rec-ueillis par Kalinowski, de memc (lue <leux ecliautillons 
<le la Bolivie envoyes ])ar M. Garlepp, out les rectrices mediam*s 
barbces dans toute leur longueur et no preseiitant pas de spatules. 
IVautre pai-t deux oiseaux de (Jostarica et de Yeragua. du Musee 
Berle])scli out les rectrices inedianes spatulees. Peut-etre est-co 
nn cas analogue a celui du MomottLs martii et du JA seminifus 
(voir B(*rl. Journ. f. Orn, 1889, p. 308). 

IjCS oisiMux du Pcrou central difterent de ceux de la. Bolivie 
a yant le menton roux-brun eoncolore la gorge an lieu d’un bleu 
verdatre. En cas(]u41 faille s(*])arer les oiseaux peruviens du vrai 
P. plairndiyuchm nous pro]K)sons do les nommer /^ p. pyrrhoJo hi ns 
Berl. et Stolzm. 

365. Momotcs .EQUATOK1A1.IS ciilurol.emt;s, subsp. nov. 

J/. M. ioipiatorialis dicto shu lllinms, sed cor pore snyn'a sidtinsyne 
p(dlide cwrnlesceiiti-inridi (me sainrate rnfesce'idi-olivaceo- 
riridl), coUo posteriore mx riifesccnte lavato^ colore cinctnnv. 
pilei pallidim ca^ndeo, gida magis cevruhseevie lavata, necnon 
plnrnis tails pectoralilms nlgi'is magis cartdescenie margl nails 
dlsiingKevdns, 
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Hah. in Peruvin, (ientvali or. (Ocobaraha prope Cuzco, La Gloria, 
Garita del Sol). 

T}iims in Mns. Berlepscli (J. Ocobamba, 0. Garlepi> legit 
no. 131). 

Ln Gloria (jaiivier 1801). GaritadelSol (juillet et aoCit 1801): 
line paire d’oiseaux adultes et un jcune inlile ; deux feinelles de 
GariltJ del Sol et. de Paria vaeu de juillet 1802 et de fevrier 1803. 

Iris rouge, })ee noir, ]>:ittes brunes.” 

366. Momotus momota jgnobilis (Berl.). 

hrasilicifsis Lath.; Tacz. Orn. du Pcrou, iii. p. 108. 

? Jfotiwias harthtli Sharpe, Cat. Birds Brit. Mus. xvii. p. 320. 

Jri M(M-eed : trois indi\idus de juillet 1800. Iris rouge.” 

cf. Al. 1351, caiul. 247, culm. 304, tars. 26 mm. 

S’aeeordent avec les oLseaux de Yurimaguas (pie Berleps(‘b a 
nomm( 3 S bmsilensis ignohilis, .seulement i\ bee un pen jilus couit. 

367. Urospatua MAiiTii (Bj>ix). 

J^a lV1erc(‘d: une femelle du 1 seiitembre 1800. 


Fam. Trogonid^. 

368. Pjiaromacrus antisianus (D’Orb.). 

Garita del Sol : un mille du 8 avril 1803. 

Al. 1011, caud. 1641, eulm. 10|, tais. 15| mm. ‘Mris rouge- 
ei'iise, b(^e jaune sale, jiattes dhin giis oliv^^tre.” 

S’aeeordeut avee los individus de la Bolivio ri^cueillis par M. G, 
Gai'lepp. 

360. Pharomacbus aurk^eps (Gould). 

Garita del Sol : un inMe adulte du 4 sei^tembre 1891 et une 
femelle du 22 soptembre 1802. 

370. Trogon personatus Gould. 

GaritadelSol: ime paire du 20 novembre 1891, Maraynioo : 
deux m^iles et une femelle d’oetobre et novembre 1892 et do 
f(^ viler 1893. 

371, Trogon collaris Vieill. 

La Gloria: un m^le adulte d’aoiit 1890 et trois m^les adultes do 
janvier et fevrier 1891. La Merced : un mile adulte de septembre 
1890 et un m^le adulte de mars 1891, ‘‘Iris bruii fonc6, bee 
jaune.’^ 

Les ^chantillons recueillis |>ar M. Kalinowski s’accordent le 
mieux ayec un individu de TEcuador oriental (Mus^e Berlepseh) 
et ne dilTdrent que par les lignes noires et blanches des tectrices 
sousalaires plus larges, la t^te et le cou d’un vert plus jaundrtie ou 
dor^ au lieu de bleu&tre, les ailes un peu plus courtes, la queue 
plus longue. II paralt que les piseaux de Toccident ont le rouge 
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cle I’alxloinen eaii-late an lieu de rose comiiie ehez les oi.se uix de 
Cayenne. 

.372. Trogon mertuionalis ramonianus (Dev. et Des Mnrs), 

La Mei-e('d : une feiriello du 81 mars 1891 . “ Iris bruii fence, })ec 

bran en df'ssus, la, niandibnleinferieureet les cotes de la maiidibule 
supei*i(Hive a la. base d’un ^ris ploinbe ; ])attes brunes.” 

Film, Calbulidas. 

878. (Ulbula tombacea cvanescens (I)eville). 

(Jcdhtda UrmhacoAt, Tacz. Orn. du Peron, iii. p. 115. 

Ija (lloria (‘t La jM creed ; sept iiidividus de juillet a- septembro 
1890. Jja Merced : une femelle et un ois(*au sans indication de 
sexe, janvier et mars 1891. Iris brnn foncc.” 

Ldjifi. tot. Kiivor^. Aih*. (Jnone. Culm. Tars. 

cTcT. 248,249 242,288 8.8,82 99,9()J- .55,58 lUmm 

244 28(> 80 94 5U 12i „ 

Cesoi.seau.\ap])arti(*nnentala foimeafroiit. d’lm vert metallicpie 
et non briuiatre. II nous ]>arait, (pie la descri])ti()n de M. Deville 
dans la Jb‘\. et Ma^‘. de Zool. 1849, j). 50, a rapport a cette forme 
^t non a celb* a fiont brnnatre. car on y lit- ‘Ma tete d’nn \ert 
bleu.’' Mais l)(*vill(* a, rtaaieilli des individns des d(‘ux formes, 
comme I’a constate M. Sclater (»lac. A* PnlH). ]>. 25). D’antie 
part M. Spix a di^crit sa (Udhtda Umthacea conune ayant ]e fimit 
brun (‘^ fronte lirunnescente ”). 

Fam. Bucoonid.e. 

874. Bucro striola'I'us Pelz. 

La Merced : un nulle adulte du 4 s(»ptembri‘ 1890. “Iris d’lin 
ochroux pfile.” 

Al. 82, caud. 684, culm. 264, tars. 18 mm. 

875. MaLACOPTILA ri-LVIOULARIS MELAXOPOGON, subsp. 1U)V. 

Malacoptila ffdvogtdaris Taez. Orn. du Perou, iii. }>. 182. 

M. M. fnlvigularis dlctce slmdlima, differt li/tea frouUdi fasci- 
Ciilisfjae rictedihus pure albis nec ftdvescenti-albisj plumis 
mentdllhns retrorsnm curvatis nigresemtihm 'iiec fidvis, cohre 
(jidie intensius rufescente^ striis pectoralihm adds matjis 
fuhjescente thictis^ necnon tectricihus alarum sujyerioribits 
magis consjiicue fulvo stidatia et apicatis. 

S - Al. 94^, eaud. 89, culm. 25.J, tars. 17 j mm. 
s. O . 95, „ 27|, „ 201 „ 

Ilah, in F^eruvia centinli : Oarita del Sol et Maraynioc. 

Typus in Mus. H. v. Berlepsch : d Lji (laribi (T. Kalinow.ski, 
legit no. 1830). 

Garita del Sol: deux nicies et une femelle de juillet 1891. 
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‘*Iris rouge, l^ec iioir, pattes d'un grin olivitre/' Mara 3 mioc 
Tendalpata : une femelle du 27 avnl 1893. 

Compares aiix les oiseaux typiques de la Bolivie, les pdruviens 
different par la ligne frontale et les fascicules aux c6tes de la gorge 
d'un blaric pur au lieu d’un blanc rousstoe, par les poils recourbes 
du mentou noii^tres au lieu d'uii i*ousflA,tre clair, par les stries 
pectorales blanches plus distinctement lavees de rouss^tre, enfiii 
paa* las tectricos sousalaires plus v iri^es et stric^es de roussdtre. 

376. MoXASA PERUANA Scl. 

lax Merced: uiie paire d*aout et de septembre 1890. “Iris 
bruu, bee rouge iniuiace.” 

La Gloria: une femelle du 6 f6vrier 1891. 

377. Cheltdoptera tenebrosa (Pall.). 

La Merced : trois males de juillet et de sei^tembre 1890, et un 
m^le du 3 avril 1891. “Iris noii\” 

S’accordeut a.vet* les oiseaux de la Guyane biitaunique. 

Fain. CucuLiDiE. 

378. Piaya cayana nigricrissa (Scl.). 

La Gloria ; une paire de juillet et d'aout 1890. “Iris rouge- 
cerise, bee jaune vei'd^tre.^’ 

379 . Piaya rutila ( 111 .). 

La Merced: une femelle du 14 janvier 1891. “ Iris rouge, 

tout de Tfleil rouge fonce, bee jaune olivlltre, pattes brunes.” 

Al. 115|, ennd, 173, culm. 214, tars. 28| mm. 

L’oiseau envoy e a les ailes et la queue plus longues que chez 
tous les oiseaux de Siuinam, Trinidad, Or^noque, Bogota et de 
FEcuador examines par nous. N^anraoins une femelle de FOi’e- 
noque n’est pas trop differente sous ce i*apj>ort. 

380. Crotophaga ani L. 

Lii Merced : deux miiles du 20 aoht 1890, “ iris brun fonce ” ; 
et deux m41es de mars et avril 1891. 

Fam. OAPiTONiDiE. 

381. Oapito glaucogtjlabis Tsch. 

Gailta del Sol : trois mS.les et cinq femelles de juin, juillet, 
aout et oetobre 1891, et de mar's et avril 1893. “ Iris rouge, bee 

et jiattes d’un vei-t olivS.tre.” 

Fam. Bhamphastidab. 

382. 'Rhamphastos ambiguus Sw. 

Trois miles de Borgofia de janvier 1891, et de La Gloria de 
f^vrier 1891, 
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383. Anhigena hypoolaucus (Gould). 

Maraynioc : deux miles adultes du 15 novembre 1891, un 
mile et deux femelles de Pariayacu et de Oulumachay d’aoAt et 
octobre 1892. 


384. Selenidera langsik)Bffi (Wagl.). 

Borgofia : une paire dWi il et inai 1891. 

^ Iris vei’t olivitre, bee noir, les cot^s de la mandibule 
sup6rieure i\ la base et la plus gi*ande pai’tie de la mandibule 
iiifcrieure d’un olive jaunitre sale ; les parties nues autour de 
Toeil ( 1^111 vert bleuatre ; pattes d^un bleu verditre sale. 

5 . “ Iris vert oli vitro, bee noir, les cotes de la mandibule 
superieure a la base et la plus gi*ande pai-tie de la mandibule 
iiit‘6rieure d’nii vert bleuitre sale teint^es de jaune ; parties nuea 
autour de Tteil d^iii vert bleuitre tirant sur le jaunitre ; pattes 
d’un vert bleuitre.” 


385. Aulaooriiamphus derbianus (Gould). 


La Gloria (janvier 1891). ] 
GaritadelSol (aout 1891). f 


Deux pnii es. 


“ Iris rouge brunitre ; bee noir, rouge k la base et k Textr^mite 
k la base meme il y a une ligue blanche ; pattes (Fun plombe 
gi’isitro teint6 do venlitre.” 


386. Aulacorhamphus CvEruleo-cinxtus (Tscli.). 

Ganta,del Sol : trois miles et une femelle de juillet etseptembre 
1891 , et de Garita del Sol du 17 avril 1893. “ Iris jaune blanchi- 
tre, bee plombe eornc plus claii- a la base ; pattes (Vim plombe 
olivitre.” 


387. Aulacorhamphus atrocularis (Sturm), 

I^ Gloria^ } femelles do janvier et f6vrier 1891. 

Iris d’un rouge-brique brunitre; bee noir blanc a la base, d’lm 
jaune olivitre sur Varite dorsale; pattes d’un plombe olivitre.” 

Fam. PsiTTACIDiE. 

388. Leptoshtaca branickii Beii. et Stolzm. 

Leptosittaca branickii Berl. et Stolzm. Ibis, 1894. p. 402, pi. xi. 
(descr. orig.), 

Marfiynioc, Oulumachay, Pariayacu et Huarmipacha : deux 
miles adultes, quatre femelles adultes, et un jeune (23 juillet), 
recueillis les 6 et 23 juillet 1892, 2 Inal's, 27 a\Til, 15 juin et 
15 novembre 1893. * “ Iris rouge ou rouge ochraci et rouge sale, 
bee d’un gris com^ sale, pattes bruniti'es.” 

389. OoNURUs mitratus Tsch. 

La Merced : une paire du 1 septembre 1890. Garitii del Sol : 
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une paire flu 24 avril 1893. jaune, bee bla.nc jaunfttre, 

pattes cani6es.” 

390. CoNURUS LEUCOPHTHALMUS (Mull.). 

Conwnis guianenais Taez. Orii. du P6rou, iii. p. 199. 

La Merced: une femelle du 12 avril 1891. “Iris, Fanneau 
ext4rieur orange rosjltre, Fint^rieur mince d’un gris bleu&tre; 
bee blanc jaundtre sale ; parties iiues autour de Foeil d’un cendr6 
i>run4tre; pattes d'un gris brunitre.” 

391. Pyrrhura RUPicoLA (Tsch.). 

Conurm rupicola Taez. Orn. du P6rou, iii. p. 201. 

La. Gloria: trois individus d’aoiit 1890, un m^le et trois 
femellea de janvier et fevrier 1891. 

La Merced: janvier 1891. 

Garita del Sol : jnin 1891. 

“ Iris brim fonc^.” 


392. Bolborhynchus andicola (Finsch). 

Maiiiyiiioc: trois femelles de decembre 1891. Pariayacu: uii 
m&le du 22 juillet 1892. “Iris bnm fonc4, bee jaune oliv&tre 
sale, pattes d’un jaune sale.” 


393. Chrysotis meroenaria (Tsch.). 
La Gloria. | , 


La Merced, 

La Gloria (janvier). 
Garita del Sol (juillet). 


Trois individus d’aoAt 1 890. 


I Deux paires. 


“ Iris rouge.” 


394. PlONUS MENSTRUUS (L.). 

La Merced : un mile du 29 juillet 1890. “ Iris brun.” 


395. PioNUS TUMULTUOSUS (Tsch.). 

Vitoc (Tendalpata) : deux mile adultes du 27 aviil 1893. 
Iris binin fonce, bee jaune, la cire grise, les parties nues autour * 
de Fmil noires enfum^es, pattes d’un gris sale/” 


Fam. Strigid-®. 

390. Bubo virginianus mageHiAnicus (Gm.). 

Ingapirca: un mile du 9 juin 1890. Tarma : un mile du 
16 juillet 1893. “ Iris jaune orang^, bee et ongles noirs.” 

397. Megascops choliba (Vieill.) \ 

Garita del Sol : un mile adulte du 6 juillet 1891. ‘‘Iris brun 
fonc4, bee plomb^ bleuitre, pattes d’un cam4 pile.” 

Al. 2024 , caud. 106, culm. 16|J, tars. 34 mm. 

Oet oiseau i dimensions assez grandes presents la phase brune 

^ Beilepsch a trouv^ qae le nom ** hra$iUanu$** da Guialin, baad auitoat tar le 
** Cabtird ” de Maregrave, s’applique r^ellement au Glatneidium et non i 

I'esp^ de Maga»eop» qui jusqu A present a port^ ce nom. 
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noirA-tre. Le Megasoopa qui habite le Perou oriental et VAmazone 
sup4rieur (Yquitos) para!t identique k Toiseaii dii Paraguay {M. 
choUha typique), 

398. PuLSATRlX MBLANONOTA (Tsch.). 

Lfi Gloria (janvier). 1 Deux femelles adultes et 

Ija Merced et Borgona (avi*il 1891). J une jeune femelle. 

Ivm noir, bee jauiie olivS-tre, pattes d^in jaune sale.” 

Ces oiseaux sSiccoi-dent tout-4-fait avec la description et la figui’e 
donn^es par Tschudi. La description dans TOrnithologie du Perou 
pai* Taczaiiowski (i. p. 184), faite d^apr^s un oiseau du Breail, 
ne se I’apporte pas a I’espto de Tschudi, mais a une forme bien 
distincte. 

399. Glauctdium jardinei Bp. 

Marayni(K*, Pariayacu, et Culumachay : deux jeunes males du 
8 juillet 1892. 

Al. 984 -97, caud. 65^, culm. 11|-11|, tsnrs. 194 mm. 

(Jos oiseaux ditffeient des oiseaux <le jeune age do I’Ecuador en 
ce (juHls jncsenteiit de taches ou macules l oussitres sur la tete plus 
largos, par les tectiices auricubiires rayees de bandes noiritres, 
par los tacdies rouss5.tres du dos plus grandes et par les cotes de la 
poitrine plus distinctement tiuvers^s de bandes rouss^tres. 

II faudrait voir des oiseaux adultes de cette loc^ilite pour se 
convaincre si les points de difi’6rence sent constants ou individuels. 

400. Speotyto cunioularia (Mol.). 

PhoUoptynx cunioularia Taez. Orn. du Perou, i. p. 144, pt. 

Junin (Ingapirca) ; un m^le tue le 6 mai 1890. Iris jaune.” 

11 paiuit qu’il existe dans les environs de Junin une race 
locale de la /S', cmiicularia plus grande que toutes les auties foi*mes 
de Speotyto connues. En wus que la difference daiis la taille entre 
cette forme et la S, cunicularia typique du Chili serait constante 
nous lui resei-vons la d(^noininatiou de S, cunicularia junvimmB 
Berl. (fe Stolzm. 

d . Al. 200- 193, mud. 100--93, culm. 22 21, tiu's. 43-41 mm. 

$. „ 213, „ 110, „ 23, „ 50 „ 

En tout cjis les oiseaux de Lima sont toujours beaucoup plus 
petits, a couleur generalement plus claii’e, moins louss^tre, et a 
tarse moins emplum6 que les individus de Junin. 

401. Strix flammea perlata (Licbt.), 

tin m^lle de Gorita del Sol du 6 avril 1893. “ Iris noii*, bee 

blanchtoe, pattes d’un corn6 gris^tre tachetees de brim.” 

Pam. CATHARTIDiE. 

402. Oathartes aura pernioer (Sharpe). 

Ingapirca., mai 1890. 
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Fam. FAiiCONiDyE. 

403. Phalcobasnus megaloptebus (Meyen). 

Banos (avril), San Bias (avi’il)) Ingapirtja (mai) et Andores 
(inai 1890) : (juatre individ us. “ Iris brun-maiTon, cire et visage 
rouge jaun^ti’es, pattes d'un jaune orangd. Chez le jeune les 
{>itte$i sont d’un olive bleu^tre.” 

404. Ibycteh americanus (Bodd.). 

Ohanchanmyo: un m^e du 5 juin 1891. “ Iris rouge-cerise ; 

\mi jaune oliv4tre; cire et mandibule inf^rieure k la base d^un 
ploinbe bleiifiti e ; joues et gorge pourpr^es ; pattes d’un orang6 
rouge^tre,” 

405. Circus cinereus (Vieill.). 

Ingapirca : deux paires de mai et juin 1890. “ Iris jaune, 

pattes jaunes. cii*e jaune avec une teinte verdAtre.” 

406. Acoipitkr pileatus (Temm.). 

La Merced : un oiseau du 10 mat's 1891. 

407. Buteo pennsylvanicus (WiLs;). 

Maraynioo : une paire de novembre 1890. 

408. Buiaso erythronotus (King). 

Ingapirca: sept individus de mai et juin 1890. Maraynioc: 
une femelle du 1 7 septembre 1 892. “ Iris brim clair, pattes jaunes, 

cire jaune vei-dlitre.” 

409. Bitteola brachyura (Vieill.). 

La Merced : un jeune m^le du 26 aout 1890, “ Iris brun-caf6, 

bee noir, cire jaune verdtoe ; pattes d’lm jaune-citron,” 

410. Bitteola lbucorrhoa (Quoy et Cairn.). 

Tambo de Aza : une femelle du 16 novembre 1893, “Iris 
jaune orange, W noir, cire jaime verd&tre, pattes d’un jaune 
sale.” 

411. Rupoenis nattereri (Scl. et Salv.). 

Ija Merced: une paire de juillet et aofit 1890. “Iris jaune, 
cire jaune orang^ ; parties nues autour de I’oeil jaune orang6 ; 
pattes jaune pale.” 

412. Rupornis magnirostris (Cml.). 

Borgafia: une femelle du 30 avril 1891, 

' 413. Gerakoabtus mblanolbucus (Vieill.). 

Un lA&le adulte de Maraynioc du 30 aoftt 1892. 
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414. ICTINIA PLUMBEA (Gm.). 

La. Merced: un in^le du 31 aout 1890. “Iris rouge-cerise, 
bee uoir, pattes d’un cai*n4 roatee.” 

415. Regehhinus megarhynchus Des Mias. 

(bu itsi <lel Sol : une femelle du 15 aout 1891. 

410. Harpagus bidentatus (Latli.). 

Borgoiia : line femelle du 11 juin 1891. 

417. Tinkunculus sparveritts cinnamomintts (Sw.). 

Palcama.yo : un in Me de juillet 1890. 

418. Hypotuiorchis FusooCiERCLESCENS (Vieill.). 

Ingapirca : trois individus de juin 1890. Pariayacii : line 
femelle du 12 janvier 1893. “Tris brun fonc6; cire, toiu’ de Tudl 
et j)attes jaunes.” 

Fam. COLTTMBID^. 

419. CoLUMBA SPECIOSA (Gm.). 

Lrfi Merced: trois niMes du 22 aout 1890, du fevrier et avril 
1891. “Iris binin fonce, bee imige ave(^ le bout blanc. pattes 
couleur fiumboise sale.” 

420. CoLUMBA albilinea Bp. 

Columha alhilimata Taez. Oi*n. du Perou, iii. p. 322. 

Maraynioc : deux uiMes de juillet c^t aout 1892 et une femelle 
du 15 decern bre 1891. “Iris: anneau exterieur d’un rose pMe, 
interieur mince argonte; bee (run orang(i olivatr*" a pointe briine, 
{Mittas jauiu*s.” 

421. (joLUMBA RUFINA Teinui. et Knip. 

Li Merced : une jmire du 22 aout 1890. “ Iris couleur de 

rose, jifittes couleur fifimboise.” 

422. CoLUMBA PLUMBEA BOGOTENsis Beil, et Lev. 

Chlormias plumhea Yieill., subs]i. n. hogoteasis Berl. et Lev. 
Ornis, 1890, p. 32. 

Cohimha vinacea (partim) Taez. Orn. du Pei*ou, iii. p. 235. 

Colmiba plumhea id. ibid. p. 234. 

La Gloria: trois mMes adultes d^aoiit 1890 et du 21 f(jvrier 
1891. “ Iris jaune rougeitre, tour de Tceil brun bleudtro avec de 
petites taches d’un rouge sale ; pattes couleur fi’amboise.” 

Un ceuf a 6t6 trouv6 par M. Kalinowski Chaiichamfiyo. La 
forme de cet oeuf est elliptique, la coque irun blanc tiiunt un peu 
siu* le jaimMre. Lustre mil. Dimensions : 34 x 26*25 mm. 

Les echantillons de la Gloria ne different das oiseaux de la 
Colombie ((7. p* bogotenais Berl. et Lev.) que par la nuance du 
(lessus et du dessous du coi*ps plus claire, la gorge et la poitrine 
d’un rouge vineux plus giis&tre et par la queue plus longue. En 
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cas que ces differences seraient constantes on pouiTaft sejmrer ces 
^chantillons comme (7. jo, delicata, 

423. Gymnopelia anais (Less.). 

Columha erythrothorax Meyen (1833) nec Temm. (1808 11), 

Gymiiopelia erythrothorax Tacz. Om. du P6rou, iii. p. 249. 

Tarma: une paire du 24 septembre 1890. Hacienda Queta: 
tin mdle et deux femelles de <16cembre 1892 et dW)fit 1893. 

Iris bleu, tour de Tceil jauiie orang6, pattes cam^es.^^ 

424. CoLUMBiGALLiNA TALPACOTi (Temm.). 

La Merced : trois miles et deux femelles de juillet et septembre 
1890, et mile et femelle de f4vrier et avril 1891. Iris rouge 
rositre, pattes d’lin carn4 rositi e.** 

Nous avons re§u un ceuf de ce pigeon de Chancliamayo, 
Dimensions : 21 *25 X 15*75 mm. 

425. Metriopelia melanoptera (MoL). 

Tarma, Hacienda da Queta: deux miles et une femelle de 
d^cembre 1892 et du 25 juillet 1893. 

426. Leptoptila rupaxilla (Rich, et Bern.), 

La Merced et La Glona : mile et femelle (Faout 1 890. “ Iris 

jaune olivitre.” 

427. Leptoptila ochroptera Pelz, 

La Merced, Chanchamayo : deux miles de juillet 1890. “ Iris 

jaune rositre, toui* de I’ceil brun bleuiti e avec de petites taebes 
d’un rouge sale, pattes d^un rouge framboise.” 

Compares avec un individu du Mus6e Berlepsch proVeuant de 
la province de Rio Janeiro (X. ochroptera typique), ces oiseaux ne 
different que par le bee un peu plus long, par le brun du dos et 
des ailes un peu plus clair, par T^clat amethyste du cou post^rieur 
moins vif, le front un peu plus blanchiti’e, la couleur cannelle du 
dessous de Taile un peu plus claire. II serait difficile de les s^jmrer 
comme sous-esp^ce. 

428. Geotryoon Montana (Linn.). 

Un individu pris vivant k Tarnia au mois d'avril 1893. 

429. Geotrygon frenata (Tsch.). 

Deux femelles de La Merced et de La Gloria, Chanchamayo, 
aoit 1900 et 3 fevrier 1891. 

Fam. Penelopid^. 

430. Penelope boliviana Reichb. 

La Gloria: un mile du 7 aoit 1890. “Iris brun fonc4, sac 
gulaire d’un rouge ochreux, pattes d*un rouge sale.” 

Chanchamayo: une femdle du 5 mai 1891. 
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431. Penelope sclateri plumosa, subsp. nov. 

Penelope sclateri Ogilvie Grant, Oat. Birds Brit. Mus. xxii. 
p. 443 partim (Huasampilla) ; Tacz. Oni. du Perou, iii. p. 269. 

P. quoad colorem P. sclateri dicUe ex Bolivia maxime affinis, sed 
gala saperiore et ta/rsis dimidio hasali at in P. montagnii 
dicta> phimosis^ necnon plumis pectoris ventrisque superioris 
may is conspicvx aryenteo-alho marginatis distingimida^ alis 
caadofpie qaoque hreviorilyas. 

Al. 218, cand. 230, culm. 23, tars. 53 mrn. 

Hah, in Pevuviii centnili or. : Maiuynioc;, 

Typi in IM us. Brjinicki et Mus. Berlepschi. 

Maniyiiioc, Psriayacu : un m41e et trois femelles de juillet 
1892. 

C’est un fait cuiieux queles oiseaux p6ruviensdu P^rou central 
(Maraynioc, coll. Kalinowski) et du Perou du sud (PaucArbambo, 
colL 0, Garlepp) out le haut de la goi-ge et la inoiti^ basiile du 
tarse emplumc comiiie cliez la P. mmxtaynii de la Colombie et du 
Venezuela, tandis (pie dans la coioiution g^n^ral ils ressemblent 
plutot a la P. sclateri de la Bolivie. 11s difi’drent aussi des 
oisea.ux boliviens par les plumes de la poitrine et de Tabdomen 
superieui’ plus distinctement l)ordees de bbnich^tre sur lui fond 
plus murdtre, caract^re qu’ils ont aussi on cominun avec la 
/\ monUiynii. N(janiuoins ils presentent des boi'duros blanch4ti*es 
ti*6s prononcees aux plumes du dessus do Li tet(?, du cou })ost6rieur, 
du haut du dos e^t des tectiiees susjilaires coiume chez la P. sclateH, 
bordures qui iiianquent chez la P. mo^itaynii. Le bee est noir^tre 
coinme chez la P. sclateri et non jauue rougeAtre comnio chez la 
P. montagnii. 

Ohez la. P. sclateri de la Bolivie il ii’y a que des poils noirS,tres 
sur la goige, qui deviennent plus larges et plus abondants an 
menton. O’est pourquoi la gorge paiuit presque tout-^t-fait nue. 

Ohez la. P. 'montagnii et chez la P, s. plwmosa tout le haut de 
la gorge (sur une etendue peu pr^s 45 mm.) est convert de 
jdumes d'un gris argents k tiges noires. Ohez la derni^re le tarse 
est emplumc du genou jusqu'it peu pr6s la moitie de sa longueur, 
tandis <pie chez la P. sclateri ce n^est que le tiers basal qui est 
convert de plumes. 

432, Ortalis guttata adspersa (Tsch.). 

Ortalida guttata Tacz. Om. du Perou, iii, p. 278 paHim. 

La Merced : une m^le du 13 septembre 1890, “ Iris brun fonce, 
joues brunes, le menton rouge sale timnt sur le jaiine, pattes d’un 
rouge framboise.” 

Garitjx del Sol : un mMe adulte du 3 aout 1891. 

Compares avec *un m&le adulte de Samiria, Amazone superieur 
(coll. Hauxwell), du Mus6e Berlepsch, les echantillons du P^rou 
central et de la Bolivie paraissent diffi&rents par la t^te en dessus 
d^un brun plus gris&tre, moins noir&tre, par les plumes du fi*ont 
bord^es d’un blanc gris&tre (ce qui n’ei^ pas le cas chez Toiseau 
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de Sainiria) et pir les plumes du oou inf^rieur, de la poitrine et 
des c6t6e du cou plus distiuctemeiit terminees de blanch^tre, 6n€n 
par le dos d’un bi un plus verd^ti*e. 

Par les bordures blauchatres du front cette forme paraft se 
rapprocher de TO. caraoco Wagl, de la Oolombie, esp^ce que nous 
ne connaissons pas. 

433. OHAMiEPETES RTJFIVENTBIS (Tsch.). 

(Tavita del Sol : deux m^les adultes du juin 189L 

434. Aburiua aburri (Less.). 

Garita del Sol : un mfi,le adulte du 4 aout 1891. 

ILs pamit que les oisetiux peruviens f cJ ad, de Tambillo et deux 
5 adultes de Cuzco, coU, 0. GarU^p^ ont les dimensions plus 
petites qu^in oiseau de TEcuadeur oriental. En outre ils pr6- 
sentent Teclat mdtallique plus vei*dlltre an dos et au has du cou. 

Fam. Phasianid^. 

435. Odontophorus speciosus Tsch. 

Garifei del Sol: deux mllles adultes du juin et juillet 1891. 
“ Iris brun de caf6, bee noir, pattas d^un plomb6 bleu^tre.” 

Fam. TiNAMiDiE. 

436. Tinamus tao Temm. 

Tinwtnua kleel (Tsch.) Taez. Dm. du Perou, iii. p. 293, 

Im Gloria : un m^le du 8 aoiit"1890 et une femelle du 6 f^vi’ier 
1891. “ Iris brun fonce, niandibule sup6rieure noire, Vinf^rieure 

couleur de rose brimatre ; pattes (Vun plomb6 bleute'e.** 

437. Orypturus obsoletus (Temm.). 

La Gloria : deux m^les du 3 fevrier 1891. La. Garita del Sol : 
un m41e du 20 ao^t 1891. “Iris jaune brunAtre, bee noir k 
mandibule inferieure plus p^e, pattes olivitres.** 

438. Orypturus tataupa Temm. 

La Merced: trois individus de juillet et aout 1890 et une 
femelle du 23 mai 1891. “ Irischez le mWe rouge, chez la femelle 
rouge sale, bee rouge clair ; pattes couleur framlx)ise sale, ongles 
jaunes.” 

AJ. 131-1271, caud. 47J-45, culm. 24|-23J, tai-s. 33-32^ mm* 

Oes oiseaux paraissent identiques k un individu de Tucuman 
(recueilli pai' Borelli), n^anmoins ils ont le dos et les teotrioes 
susakires d^un brun plus rouge4tre et plus intense, le bee d*un 
jaune uniforme sans pointe noir&tre et le piI4\im d’lm noiritre 
plus intense. Le type de Temminok venait du Br4sil meridional. 
Peut-^tre les oiseaux de Brasil ont-ils le bec^ plus court. 
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439. KoTiioPROcrrA branickii Tacz. 

Banos: un m^le du 29 avril 1890 compare avoc le type dii 

Museum de Yarsovie. “ Iris brun rougeitre,” 

Tjii’ma, Hacienda da Queta : un in&le du 8 juillet 1893. 

440. Nothoprocta taczanowskii Scl. et Salv. 

Mara^ynioc, Paiiayacu : deux iiiMes du 29 novembre 1891 ct 
du 1 a, out 1892. “ Iris rouge-brique p41e, bee lu'un, ptittes d^lll 

jaune p41o.” 

Fam. PHALACROCORACIDA3. 

441. PiiALACRocoRAX viGUA (Yieill.). 

Tnga))irca: une jeuiie femelle de juin 1890. ‘‘Iris vert, Ijec 
cai*nc gris^tre avec la ligne m^diane noir^tre, la mandibule in- 
fdrieurc a la base jaune.” 

Lit Merced : une femelle du 14 jauviei* 1891. 

Fam. iBiniD.E. 

442. Plegadis ridgwayi (Allen). 

Banos et Iiigapirca : trf)is individus d’avril etniai 1890. ‘‘ liis 

rouge, bee bi un rougedtre, pattes noires. Iris cbez le jeune brun.” 

cT semiad. Al. 296, caiul. 127, eulm. 12,‘H, tars. 864 mm. 

cf juv. „ 2841, ,, 111 , „ 80|, .. 79" „ 

2 juv. 257, „ 104, „ 7()t, .. 66 „ 

443. Theristicus branickii Berl. et Stolzm. 

Theriaticm h'a/aickii Berl. et Stolzm. Ibis, 1894, p. 404 (descr. 
orig.); Salvad. Ibis, 1900, pp. 501 517, pis. ix., x. 

Theristicus caudatus Tacz. (nec Bodd.) Orn. »lu Perou, iii. 
p. 417, pJirt. 

Maiuyniw, Pariayacu : deux m^les adultes et une femelle adidte 
recueillis le 22 decern bre 1891 et le 13 octobre 1892. “ Iris d’un 

rouge sale, bee biain, (run plombe verdatre i 1 V\tr6mit6 ; les 
parties nues d’un brun noirdtre ; pattes rouges.” 

Fam. ARDEiDiE. 

444. Leucophoyx candioissima (Gm.). 

Ingapirca : une femelle du 9 mai 1890. “ Iris jaune, bee noir 

avec la base jusqu’aux yeux jaune orange; pattes d’uu olive 
jaun^tre avec les doigts et le talon d’un jaune oliv^tre.” 

445. Herodias egretta (Gm.). 

Ingapirca; un ‘mfile de juin 1890. “Iris jaune, bee jaiuie- 
oiuuge, {>attes noires.” 

446. Nycticorax nyoticorax obscurus (Bp.). 

Ingapirca : trois individus de mai et juin 1890. “liis rouge, 
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bee noir avec la mandibule inferieure en dessous jaune verd&tre ; 
pattes jaunes lav^es de verddtre, doigts brunAtres,” 

La, Merced : une paire d^oiseaux jeunes de mars 1891. Jauja : 
un oiseau jeune du 19 juillet 1893. 

Les oeufs soiit d'un veit bleulU}i*e pile. La forme varie beau- 
coup mime dans la mime ponte. II y a des oeufs ovoides, courts 
et assez bombes, d’auties sont oblongs et presque illiptiques. 11 
y en a un qui a la, forme d’une poire allongee. 

Les dimensions pai* pontes : — 

1 o 2® 3® 

50*50 X 37*50 55 x 3*7*50 57*50 x 38*50 

50 X 39*25 56*25 X 36 56*25 x 39 mm. 

(ea-rri) (avoi’ton) 

447. Tigrisoma salmoni Scl. et Salv. 

La Merced: un mile adulte du 27 mars 1891. “ Iris jaune 

olive brunitre ; l)ec noir corni, les sourciLs, une. mince raie devant 
Tcnil et parties nues sur la mandibule infirieure d'un jaune 
olivitre. Mandibule infirieure la base et en dessous (Fun bleu 
clair ; pattes (Vun plombi brunitre en avant, d^un gris verditre 
en aiTiire. 

Fam. KALLiDiE. 

448. Rallus rytiiirhynohus Vieill. 

Ingapirca: mai et juin 1890. 

449. Rallies nigrjoans humilis, subsp. nov. 

RaU/us nigricam Tjxcz. Oi-n. du Perou, iii. p. 317. 

R, R. nigricans dicta aimillimuSf aed minor, rostra imprimus 
mvilto hreviore et graciUore ; pileo anteriore clariore phimheo, 
corpore superiore reliquo oocipiteque pallidius olivaceo-hrunneis 
( nec oleaghieo'hrumieis ), gula albesceniiore, monon tectricitnis 
subedaribus intensius nigris ( mo brmiTieo-nigris ) apioe albe- 
scente rmrginatis, distinguendus, 

$ . Al. 126, caud. 57, culm. 43|, tars. 40i mm. 

Hab, in Peruvia central! oriental! *. Obanc^mayo. 

Typus in Mus. Biunicki. $ La Merced, Ghanchamayo (J. 
Kalinowski, legit no. 1123). 

La Merced: xme femeUe du 30 janvier 1891, ^‘Iris rouge, 
bee vert teinti de jaune k la base, pattes d*un rouge sale pile.” 

Oompari k deux oiseaux de Sta. Oatharina et un auti'e 
d’Antioquia, la femelle de La Merced prisente des dimensions 
beauooup. plus petites, surtout le bee plus court et plus'efUi ; la 
partie antirieiue du pilium d’un gris plombi plus pur et plus 
bleuitre, les citis de la tite igalement d’un plombi plus bleuitre, 
la goige plus blanchitro ; les parties supirieures du carps jusqu’i 
I’oociput d’un brun-olive plus clair ou moins oliagineuz; enfin 
les tectrices sousalaires d’un noiritre plus intense (moins brunitre) 
et bardies i la {K)inte de blanchitre. 
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450. Aramides cayanea chiricote (VieilL). 

Aramidea cayannemis (Gml.), Tacz. Orn. dii Perou, iii. p. 318. 

La Merced : une femelle du 19 juillet 1890. “ Iris rouge, bee 

d^in jaune oliv^tre pS.le avec le bout l>leu de ciel, tour de Toeil 
rouge ; pattes d’un rouge sale.” 

451. Oreciscus viridis subrufescens Berl. et Stolzm., subsp. 
iiov. 

Ball its viridis Miill. 1776.] 

Rallus cayanensis Bodd. 1783.] 

Porzana cayenriensis Tficz. Orn. du P^rou, iii. p. 323. 

0. viiidis ea; Cayenne affinis^differt cor pore suhtas pallide 
fuhescenti-rnfo nec castamo, gala fere alhescente^ pileo 
pallidiore rufo^ necnon carpore superiors clariore griseo-olivaceo 
(nec hraunescenti-olivfcceo)^ tectricihus suhalarihus pallide 
rafescentihns nec rnfo-hrnnneis. 




Al. 

Cand. 

Culm. 

Tars. 

La. M(a ced. 

d d. 

87 86 

31 

17:/ 

35,1 mm. 



90 

37 


36"' „ 

Iinaya})amba. 

Adult. 

91 

321 

1!) 

361 


Hah. in Peru via orieutali (septentrional i et centrali). 

Typus in IMus. Bra,nicki : d . La Merced, Chanchamayo. 

Ija M(>rce(l : trois individus dW6t 1890. 

Les oi.seaux de l-<a Merced (Mus. Brjinicki) et de Huayabamba 
((*olI. Garlepp —Mus. Berlepscli) se distingnent des echantillons de 
Cayenne par les parties inferieure.s du corps (Vun roux beaucoup 
plus pfi,le, par la gorge presque blancli4tre au lieu de roussdtie, le 
milieu du ventre plus pile (blanclidtre chez les oisetiux de La 
Merced), par le roux du pileum plus clair et nioins intense, enfin 
[>ar les pii-tios superieures du corps d^m olive plus clair, plus 
grisitre au lieu de brunitre. Les echantillons des collections 
(le Bogotd (Miis^e Berlepscli) s’jujcordent en general avec les 
jieruviens, mais ils semblent avoir las cotes de la tete d’un gi’is plus 
roussiti’e et les parties superieures du corps d’un brun roussitre 
on d’un olive roussitre au lieu d’un olive grisitre. 

Les oiseaux de Baliia (Mus^e Berlepsch) presentent les parties 
inf^rieures du corps et le pil6um d’un roux chitain encore plus 
intense (jue les oiseaux de Cayenne. Peut-otre qu’on pourrait les 
sepirer sous la denomination de F, viridis pileaia (Wied). 

D’apr^s les reinarques du docteur Sharpe (Cat. Binls, xxiii. p. 145) 
il parait que Crete facialis Tschudi serait un jeune du C, viridis 
subrufescens^ mais il est impossible d’en juger d’apr^s la description 
de M. Tschudi. 

452. Creciscus MRLANOPHiEUs (YieilL). 

La Merced : un mile du 26 aoit 1890. “ Iris brun bleuitre, 

liec noir avec les c6t68 et la base verts, un pen jaunitres ; pattea 
olives,” 

Al. 85, caud. 45, culm. 19|, tars. 32| mm. 

Pboc. Zool. Soc. — 1902, Vol. II. No. IV. 
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Oet imiividu se distingue des ^chantillona de Bahia du Mus4e 
Berlepsch par les ailes et la queue plus longues, par les parties 
superieures du corps d’un brun-olive plus verd&tre, par le front 
in416 de plumes d’un brun rouss4tre et par la presence d*une strie 
rousstoe au-dessus des freins qui est (Uun blanc s^e chez les 
oiseaux de Bahia. L'espace derri^re Toeil est 6galement d’un 
brun roussS,tre au lieu d^un brun-olive concolore au dos. Le 
croupion est d’un brun noirUtre plus fonc6 et les rectrices sont 
d’un noirdtre plus intense. Pour verifier ces differences il faudrait 
plusieurs individus du P4rou pour com|)arer. Peut4tre que 
Foiseau p^ruvien fait le passage du (7. mdcmo^muB au (7. mnops 
(Scl. et Salv.) de I’Ecuador oriental. 

Esp^ce nouvelle pour la faune p^ruvienne. 

453. Fulica ardesiaca Tsch. 

Ingapirca: trois indies de mai 1890. “ Iris rouge, bee avet^ la 

scutelle frontale d’un blanc im pen ploinb4 ; pattes (run plombc 
pdle.” 

Les a'ufs au. nombre de 11 de Juniii resseinblent absolument 
par la forme et la, coloration aux ceufs de la Foulciue d'Europe 
{Fulica atra). Tls sont seulement plus gninds. 

Dimensions : — 

63‘50 X 41 ; 65x38; 60*25 X 39-50; 61x38; 64x38; 61*25 x 
40; 59*25x39*50; 59*50x40; 60*75x39*50; 61x41; 62 x 
40 mm. 

454. Fulica gigantea Eyd. et Soul. 

Ingapirca : une femelle du 10 mai 1890. ‘‘ Iris brun clair, liec 

brun rougedtre avec le bout mdme jaune olivdtre, scutelle frontale 
au milieu blanc olivdtre, sur les c6t4s jaune, pattes d'un brun 
rougedtre avec une teinte olivdtre.” 

455. Gallinula galeata (Licht.). 

Ingapirca: deux paires de mai et juin 1890. “Iris bmn 
cendre, bee et scutelle frontale rouges, le quatre terminal du bee 
jaune verddtre, anneau sur les tibias d\m rouge cinnabre.” 


Fam. Eurypygidas. 

456. Eurypyga major meridionalis, subsp. nov. 

E, E. major dwtm ex Avmrica centraU maadme affinia^ differt 
jfasciis dorsi superioris nigria mvlto anguatiorihus et minus 
cla/re definitia^^ collo auperiore doraoque magia conapicue 
rufeacente radiatia vel irroraiia^ necnon ventre medio puriua 
alho^ minus fulvo tincto, 

(S . Ah 237, caud, 161, culm. 61, tai«. 531 mm. 

„ 215, „ 144, „ 55|, „ 56| „ 

Hah. in Peruvia central! ; La Meixsed, Ohanchamayo. 
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Typua in Mus. Bmnicki : S* Merced le 23 mars 1891, 
no. 1195. 

La Mei’ced : ime paire des 23 et 28 mars 1891. “ d . Iris rouge 
de sang, bee brun en dessus, le bord de la mandibule superieure 
et toute la mandibule inf^rieure d*un oiunge ochreux. ? . Iris 
d^^n rouge orange, mandibule inferieure orange olivtee ; pattes 
d*im jaiine brun^tre.” 

Li*s cchantillons de Chandiamayo ont la meme taille que les 
oiseaux de Bogotd et de Costa Ricti {E, major Haiiil.). Us 
tliff^rent neanmoins par les bandes noirfitres du dos superieur 
beaucoup ijIus ctroites et par le dos superieur et la nuque plus 
distinctement rayos d’uii roux rouss^itre, plus clair que chez la 
P, major typi(|ue. Lo milieu <lii ventre paiuit plus blanchitre, 
moins I'onss&re. 

Enfin chez les oiseaux peruviens il y a une bande (Fun mux 
cli^itidn sur la premiere rcinige (^ui iiian(|ue chez Foiseau de Costa 
Kica, tandis (ju’il y en a. deux chez un oisojiu de Bogotji du 
M usee Bevl €q)scl i . 


Order CRALL^E. 

457. Oreopiiilus iiuficoli.is (Wagl.). 

Entre Tarnia (4. Oroya: une femelle tin 24 soptemhre 1890. 
‘‘ Iris noire, pattes roses.” 

458. Ptilosoelis resplendens (Tsch.). 

ingapirca: deux paires de nmi 1890. Maraynioc: une femelle 
till () juillet 1892. “li'is rouge-cerise; bee la l)ase rouge 
rosiitre, le reste noir ; pattes d’uii rouge carn 6 .” 

459. ^Ecjialitis collakis (Vieill.). 

J^a Merced : trois individus de juillet et aout 1890, iris 
brun fonc 6 ”; et une femelle et un oiseau sjins indication de sexe 
du 31 jaiivier 1891. 

4r)0. ^Egialitis alticola, sp. nov. 

^Eyialitia occidenialis 8 har 2 )e (nec Cab.), Cat. Birds Brit.. Mus. 
vol. xxiv. (1890) p. 295 (Tarapaca). 

-A. falklandica dlctcH maxime affiitis, sed minor, roairo hn- 
primis dehiliore et brevtore, corpore aahtaa fere unicolore albo, 
nec faaciia duabus latis niyris histructo, pectoris lateribiis 
solummodo fasco 7iiacidatis et fascia infra-pectorali iuterrnpta 
e rtuccidis fnscis vel rufescentilma cornpoaita pra'dito, empore 
su 2 )ra tectricibasqm alarum s%iperioribus pallidius yriseo- 
immneia, 'iiecnon f asciis hidistinctis pihi medii nmkoiqm 
ca 2 Jitisque laterlbus j^^dlidius rufeacentibus distinyiienda 

$ 5 . Al. 123|-121,caud. 54-53, culm. 14|, tars. 28^-25^^ mm. 

JIah, in Peruvia alta. 

Typua in Mus. Branicki: J. Ingapirca, J. Kalinowski, legit 
no. 518. 


4 * 
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liigapirca ; deux femelles du 13 mai 1890. “ Iris brun fonc6, 

bee et pattes noirs.” 

Cette nouvelle uEgialitis paraft le plus voisine de VJS.falk- 
hmdica (Lath.) d^ Argentine et du Chili, dont elle ne diffifere que 
par les dimensions plus petites surtout le bee plus petit et plus 
faible, et pir le manque presque complet des deux lai’ges bandes 
noii*es sous la gorge et la poitrine infei'ieure. Ces bandes ne 
sont indiqu^es que par de petites taches noir&tres aux cotes 
extremes de la poitrine et par une sorte de baiide tr6s peu mar- 
quee, composee de petites taches noirdtres ou rousste'es tres pd.les 
sur la jioitrine inferieure. Les pai-ties sup6rieure8 du corps et les 
tecti‘i(Tes sousalnii*es sont d'un giis-brun plus plile et le rousstoe 
des bandes an pileum et 6, la nuque et des c6te8 de la t^te est 
plus pale. Enfin les tarses et les pieds sont dhin noir profond 
au lieu de brunitres. 

Beilepsch ayant examine le type de VjE. occidentedia Cab. au 
Musee de Berlin, provenant du Chili, a pu se convaincTe (pi’il 
appai tient k Tesp^ce plus petite k pieds jauii^ti’es, k gi andes taches 
noires sur chaque c6t6 de la poitrine et k bande noire c^phalique 
tr^s large, savoii* VyE, nirosa Cass, ou k une sous-esp^ce tr^s peu 
distincte qu’on pouiiuit nommer V^, nivosa ocddentalis Cab. 

M. Shaipe, dans le Catalogue du Musee Britsmnique, ii^a jms 
s6pare les oiseaux chiliens de VjE. “ nivosa Cass, 

D’a-utre part les oiseaux de TarapacA k pieds noii*s qu^il decrit 
sous la denomination de Vj£, ocddentalis Cfib. appaitiennent pro- 
bablement k notro JE, cdticola, 

461. Himantopus mexicanus (P. L. S. Miill.). 

Ingapirca : trois oiseaux de mai 1890. “ Iris roug| 3 , hec noir, 

pattes rouge rosAtres.” 

462. Kecurvirostra andina Philippi et Landb. 

Ingapircji: un niAle du 19 mai 1890. “Iris rouge, bee noir 
come, pattes d’un plombA bleuAtre.” 

463. ToTANtrs melanoleucus (Cm.), 

Ingapirca: quatre femelles de mai 1890. “Iris brun fonce, 
pattes d’un jaune sale.” 

464. Totanus flavipes (Gni.).. 

Ingapircti : deux femelles de mai. La Merced : de septembre 

1890. “ Iris brun fonce, pattes d’un jaune oliv&tre.” 

465. Helodromas solitarius (Wils.). 

La Merced : un mile du 21 mars 1891. 

466. Tringoides macularius (linn.). 

La Merced : aoixt et septembre 1890, et un mAle du 23 mars 

1891. “ Iris brun foncA.” 

467. Heteropygia maculata (Vieill.). 

Ingapirca : quatre individus de mai 1890. “ Iris brun foncA, 
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l)ec 4 la base brim jaimtoe, vors le bout noir, pattes (i’un janne 
oliv^tre.” 

468. Gallinago paraguai^e (VieilL). 

La Merced: im m^le adulte dii 21 mars 1891 (juillet?). 

Iris brun fonc6, bee olive gi*isatre dans sa partie basale, noir 
tlans la partie term inale ; pattes d\in olive verd^tre.” 

Al. 125, caud. 52j|, culm. 73^, tars. 35| mm. 

Cet oiseau no diff^re des oiseaiix du Paraguay et de Rio Grande 
do 8ul que par lo bee, les birses ot les doigts un pen plus longues 
ot par le plumage gcneralement jjliis blancbtoe. Les boi’dures 
(les plumes du dos et des scapulaires sont plus blanchS.tres, les 
inaculatures du eon inferieur et do la poitrine plus brun^tres 
uioins noii'atres, los souscaiidales moins variees de maeulatures 
noir^tres. 

469. Gallinago andina (Tjicz.). 

Tngapirca : cinq iiidividus de mai et join 1890. ‘‘ Iris brun 

fouce ; bee brun fonc6 dans sa iiaitio terininale, came brunatre 
a la basale ; pattes jaunes.” 

470. Gallinago jamesoni (Bp.)* 

Ma-mpiioc, Parrayacu et Malao : un male adulte et une femelle 
adulte (lu 7 aoiit 1892 et du 26 novembre 1891. “Iris brun 
noir^tre et brun fonce, bee brun carn^, pvttes d’un gi’is p41e.'^ 

(S . Al. 158^, caud. 52, culm. 901, tars. .‘i8;J mm. 

$. „ 160, „ 62, „ 9l|, „ 40] „ 

471. Steganopus tricolor (Vieill.). 

Ingapirca: un jeuiie m^le en plumage de tninsition de mai 
1 890. “ Iris biun fonce, bee noir, pattes d’un brun jauntoe.” 

472. Thinocorus orbignyanus Geoffr. et Less. 

Banos: ti*ois individus d’avril et mai 1890. Hacienda Queta : 
un m^le du 19 juillet 1893. “Iris brun, bee a la base et pattes 
iVun jaune orang^. ’ 


Fam. Larid.e. 

473. Larus serranus Tscli, 

Ingapirca : trois individus de mai 1890. “ Iris brun fonce, bee 

et pattes d’un brun rougelltre, tour de I’ceil rouge.” 

. Fam. Phcenicopterid.®. 

474, Phcenicopterus chilensis Mol. 

P/i. ignipaUiatm d’Orb. et Geoflfr. St. Hil., Taez. Om. du Perou, 
iii. p. 432. 

Ingapirca: six oiseaux de mai et juin 1890. “Iris blanc 
jaundtre ; bee dans la moitie basale blanc rosfi.tre, dans la moitW 
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terminale noir ; pattes d*un olive tr^s claiv, doigts avec la mem- 
bmne et rarticuktion ttirso-tibienne d\in rouge ros^tre.” 

Les ceufs sont d^ul blaiic jaunto*e. La. forme est presque 
elliptique, quoique on voit un certain amincissement vers le petit 
lx)ut. La coque est mediocrement rugueuse et dpre au toucher. 

La granulation, quoique visible k Toeil nu, est comme 6mouss6e ; 
en general la coque poss6de un certain lustre. Jjes dimensions 
de la seule ponte eiivoy^e par M. Kalinowski de Junin sont 
76 X 52-50, 76 X 52 mm. 

Fam. Anatid^. 

475. OllLOErilAGA MELANOPTERA (Evt.). 

Bernida mdemopUra Taez. Orii. <lu Peiou, iii. p. 467. 

Ingapirca : deux paires de mai et juin 1890. ‘‘Iris noir, })ec 
dun rose un peu bleuatre, pattes rouges.” 

476. Anas CRISTATA Gm. 

Maraynioc: un mile du 30 juin 1892. “Iris oraiigd, bee 
d’uii bleu brunatre, mandibule infeiieuie ( 1^111 ochrace rougeitre. 
Pattes d’un brun grisdtie, 

477. Nettion oxyptertjm (Meyen). 

Ingapirca.: deux paires de mai et juin 1890. “Iris brim 
fonce; bee jaune avec la ligne mediane et le bout de la man- 
dibule superieure noirs ; pattes d^un plombe brunitre.” 

478. Dapila spinicauda (Vieill.). 

Ingapirca : ti'ois individus de mai 1890. “ Iris brim fence ; les 

j)ai-ties superieures du bee noires, les cut^s i la base jaunes, vei-s 
le lx)ut bleu de ciel avec le bord noir ; pattes d’un brun gi isitre.” 

479. Querquedula puna (Tsch.). 

Ingapirca: quatre individus <le mai 1890 “Iris bi-un 
rougeitre.” 

Les (Bufs, au noinbre de cinq, ont et^ trouv^s par* M. Kalinowski 
i Junin. Ils sont d’une forme ovale, assez allonges. La couleur 
est roussiti'e pile k peu pr^s de la teinte des variet^s foncees des 
(pufs de la poule domestique. La gi-aiideiu- est plus ou moins 
celle lies oeufs du canard sauvage {Anas hoschas). 

Dimensions : 56*50 x 38 ; 56 x 37*25 ; 57 x 37*50; 57*75 x 38*50 ; 
57*25 x 38*25 mm. 

480 Erismatltra ferruginea Ejdion. 

Ingapiim: une femelle du 27 mai 1890. “Iris biiin fonce, 
bee et pattes d’un noir brunitre.” 

481. Mebganetta lbuoogenys (Tsch.). 

Acobamba: ime femelle du 11 juillet 1890. Mtu'aynioc; une 
femelle du 14 novembi*e 1892. “ Iris brun fonc^, bee rouge de 

sang avec la partie sup4rieure noiritre, pattes d’un rouge sale.” 
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Pam. PODICEPIDAE. 

482. PoDiCEPS AMERiCANUs Gainot. 

P. rolkmidi Tacz, (nec Quoy et Gaim.) Orn. du P 6 rou, iii, p. 494, 

Ingapirca: six individiis de mai et juin 1890. “Iris d’lm 
rouge vif avec un dessiii noir ; bee noir ; pattes dans leiir partie 
interieure olives, exterieureinent brunes. Chez le jeune le bee 
est d^in brun clair avec la inandibule inf^rieure bnin jaunitre ; 
pattes d’un olive brundtre.” 

Los oiseaux adultes soiit im peu plus grands, k bee un peu plus 
long qu'un mdle adulte de Punta Arenas (Magellan) du Mus^e 
Berlepscli. II parait aussi que le mdle de Punta Arenas a le blanc 
plus r^pandu aux i*emiges secondaires et aux barbes internes des 
priinaires. 

. Ingapiim Al. 116^, culm. 23;}, tars. 39 mm. 

?$. „ „ lU, „ 20-191, „ 37|-35 „ 

dad. Punta Arenas „ 112, „ 18|, „ 36 „ 

Deux ceufs de Junin sent fusiformes, ci’est-a-dire ti es allonges 
et cgalement et foi-tement attenues aux deux bouts. La eoulour 
est blanche stile, suffusee on grtinde ptirtie d’uii roussatre 
pdle qui provient (rune matidre colorante etning^re. Dimen- 
sions : 49 X 29 ; 48 x 29*50 lum. 

483. PoDiCEPS TACZANOWSKii Berl. et Stolzm. 

Podiceps tcLCzanowskii Berl. et Stolzm. Ibis, 1894, p. 109, pi. iv. 
(descr, oi*ig.). 

Podiceps caliparmus Tacz, (nec Less, et (bun.) Orn. du P^rou, 
iii. p. 493 partim. 

Ingapirca (lacus Junin) : trois paires de mtii 1890. Maraynioc: 
un mdle du 11 juillet 1892. “Iris rouge clair, bee gris clair, 
])attes (Vun olivatre plombe dans leur partie interieure et (run 
giis brundtre exterieureinent,” 

Deux mufs out et <3 obtenus d Junin par M. Knlinowski. 11s 
out la forme des oeufs des Plongeons en general, seulement ils sent 
un peu moins oblongs. La coque est blanche side (*oloi ee 9 a et la 
jMxr une mati^re etrang^re dhin rosdtre pale. J limensions : 47 X 33, 
^5*47 X 33*50 mm. 

Notes relatives d la jyt'emihre partie de cet article. 

No. 9. Myiadestes hacotis (Tsch.), P, Z. »S. 1896, p. 327, semit 
Pntornalestes leucotis (Tsch.) (gen. Entomodestes Stejn. Pr. 
XJ.S. Nat. Mus. V. p. 456 note). 

No. 14. Troglodytes f rater Sharpe, l.c. p. 328, sera it Troglodytes 
solstitialis mcayrourns Berl. et Stolzm., subsp. nov : — 

T. a T. solstitialis dicto cauda mvlto longiore et strife superciliari 
pallidiore a T. frater dicto, cui longitiidine caudee mnmlat, 
stria superciliaris pallide rufescenti me alho, gula cum pectore 
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l(Uerihmqm coUi Imtim rnftsc&ntihuB necrnm cMomine magis 
(dho diatingueivdm, 

cT 6 ad Al. 53|~-52, caud. 40|-39|, culm, 13j~13|, tars. 19J~ 
18| mm. 

Hah, in Peruvia centrali. 

Typus in Mus. Branicki. 

Cette forme nouvelle paralt justement interin^diaire entre le 
T, aolstitialis de la Oolombie et ie T, fraier Sharpe de la Bolivie. 
Elle a la queue aussi longue que le T, frater^ c’est-^t-dii‘e beaucoup 
plus longue que le 2\ sohtitialia, Elle difi*6re neanrnoiiis du 
T, frater^ ayant la strie sourcili^i*e d’un i*oussdtre p&le, un jjeu 
plus pale que chez le T, sohtiticdis au lieu d*^tre d^un blanc pur 
comme chez le T, f rater, Elle dift’dre des deux formes connues j)ar 
le milieu de Taklomen d\in blanc ne contrastant pas visiblement 
avec la couleur rousa^tre de la gorge et du haut de la poitrine, 
tandis que chez le T. sohtitialis et le T, frater le blanc de Tabdoinen 
est plus ou inoins lave de rousaS.tre. Le T, frater a g6nei*alement 
la gorge d\m rouss^tre plus p41e et les parties supdrieures <iu corps 
d’un brim plus foncc, moins rouss4tre. 

No. 54. Arhelorhina cceruUa microrhyncha (Berl.) 1. c. p. 337, 
serait Cyanerpes casrulea microrhynchtm (Berl.) (gen. Vya- 
nerpes Oberh. Auk, 1899, p. 32). 

No. 59. Chlorophonia torrejoni Tacz. 1. c. p. 338, serait probable- 
ment la m6me que Ghl, longipennis (Du Bus). 

No. 66. GaUiste ckilensis (Vig,) 1. c, p. 339, serait Galospha 
chUensis (Vig,) (le genre GaUiste est pr^occupe par Galoapiza), 

No. 67. GaUiste schranki (Spix) 1. c. p. 339, serait Gahspiza 
Bchranki (Spix). 

No. 68. GaUiste xanthogastra rostrata Berl. et Stolzm. 1. c, p. 339, 
serait Galospiza xa/athogastra rostrata (Berl. et Stolzm.). 

No. 69. GaUiste panctulata Scl. et Salv. 1. c. p. 340, serait Gah- 
spiza panctulata (Scl. et Salv.). 

No. 70. GaUiste pulchra (Tsch.) l.c. p, 340, serait Gahspiza pid- 
chra (Tsch.). 

No. 71. GaUiste qyroloides (Lafr.) 1. c. p, 340, serait Galospiza 
gyroloides (Lafr.). 

No. 72. GaUiste fulvieervix Scl. et Salv. l.c. p. 340, serait Galo- 
spiza falvicervix (Scl. et Salv.). 

No. 73. GaUiste argentea (Tsch.) 1. c. p. 340, serait Galospiza 
argentea (Tsch.), 

^o, 7 4i, GaUiste holivia/na (Bp.) 1, c. p, 340, serait Galospiza 
hoUmcma (Bp.). 

No. 75. GaUiste mgridrusta (Bp.) 1. c. p, 341, serait Galospiza 
nigricmcta (Bp.). 

No. 76, GaUiste nigriviriMs herlepschi (Tacz.) l.c. p. 341, serait 
Galospiza nigrivvtidis herlepschi (Tacz.). 
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No. 77. (kdlisie cyanicoUia (Lafr. et d'Orb.) 1. c. p. 341, serait 
Cahspiza cyanicoUia (Lafr. et d^Orb.). 

No. 78. CalUste parzudakii (Lafr.) 1. c. p. 341, serait Caloapiza 
parzvdahii (Lafr.). 

No. 79. CalUate vmlanotia Scl. 1. c. p, 341, serait Caloapiza vmlor 
notia (Scl.). 

No. 80. CalUste xanthocephala (Tsch.) 1. c. p. 341, serait Caloapiza 
xmithocephala (Tsch.). 

No. 133. Pseudochliyris littea (Lafr. et d^Orb.) 1. c. p. 351, serait 
Pseudochloris chlaris (Tsch.) subsp. 

No. 138. Ammodromns permmua (Bp.) l.c. p. 353, serait 

spiza peruana (Bp.) (gen. Myioapiza Ridgw. Aiik, 1898, 
p. 224). 

No. 156. Ochthaica jelshii spodionota Berl. et Stolzm. l.c. p. 356, 
sei-ait Ochthicca pidchella Scl. et Salv. 

Bei lepsch nyant examine Ic type de VO, pidchella Scl. et Salv. 
an Miisee Bviiannique a. pu constater que c/est iin joiine oiseau 
(|ui lie picsente ciu’nne bordnie jaune tr^s etroite an front, qni 
neaiiinoins est presente, mais dont Messrs. Sclater et Salvin nbnt 
pas fait mention en <lecrivant cette esp6ce. 

Ell attendant Beilepsch a re^n qnatre oiseaux adultes recueillLs 
par M. 0. Garlepp dans les Yungius occidentales de la Bolivie et 
ajir^s les avoir compaies avec les echantillons du Perou central a 
tiouve quails no diff«6r ent dans aucim d^tiiil. 11s fandra done 
rennir VO, jelakii apodio^iota an 0. pulchella, L’O. jelskii du 
Perou du nord occidental diff^re dans quelqiies details de (;olom- 
tiou et pourrait etre distingue comnie 0, p ulchella jelskii (Taez.). 

No, 206. Myiobius fidvig^ilaris Salv. et (lodm, l.c. p. 366, serait 
iiiieux nomine M, erythruriis fidmgidaria (Scl. et Salv.), 

No. 279. Pyriglena maurapicea (Cab.) l.c. p. 383. La difference 
indiqueo relativement aux dimensions de la P, maura et de 
hi 2\ picea n’est pas coiistante. 

Conclusions. 

M. Kalinowski a done rapporte des environs de Junin, de la 
vall6e de Chanchamayo et de celle de Vitoc (les deux situees dans 
le departement de Junin) des individus representant 483 esp^ces 
d'oiseaux. 

Pour completer la liste des esp^ces d’oiseaux qui se trouvent 
dans ces contr^es nous ajoutons une specification des esp^ces, qui 
y ont ete trouv^es par feu Constantin Jelski et lUautres voyageurs, 
mais qui ont echappe aux recherches de M, Kalinowski. 

1. Cathafr^l8fmcateTiJJa^T ,), — Chilpes (Jelski), 

2. Turdua crotoperaa Licbt. — Amable-Maria (Jelski) (pent- 
etre«2^. ph(Eopygm apodiolcemus Berl. et Stolzm. ?). 



5B 


GRAF HANS V. B1SBLEP0OH AND J. 8T0LZMANN ON [May 6, 

3. Turdua leiicopa Tacz. — Roj>aybamba (Jelski).* 

4. Microcerculus hicclor Des Murs. — Amable-MfuiA (Jelski). 

5. Ba>8ileuterii8 triair iatus (Tsch.). — AuquitiNirca, Bopaylmniba 
(Jelski). 

6. Digloaaa sittoidea (Liifr. et crOrb.). ™ Auquimami, Puma- 
marca (Jelski). 

7. llylophilm ferrugiiie\frona Sel. - Amable-Maria (Jelski). 

8. Creurgops mrticaUa Scl. — Ropaybamlm (Jelski). 

9. Trichothranpia vnela'iiopa (VieilL). — Amable-Maria, Ropay- 

T, qitadricolor (Vieill.). [bamba, Pumamarca. (Jelski). 

10. Namoaia pecioralla Tacz. — Acaiicocha (Jelski). 

11. Chloroapingm ignohilia Scl. -Puinamarra (Jelski). 

12. „ herUpachi Tacz. -Ropaybamba (Jelski). 

13. Microaping ua trifctadaius Tacz. — Maraynioc (Jelski), 

14. '''' Bwirrcmon'' niyatacoBa Tacz. — Ninampa (Jelski). 

15. Ochihodicria aignata Tacz. - Auquimare^i, Niiialiamba 
(Jelski). 

16. Cnipotegua a7ithracmti8 Cab. — Huanta, Higos (Jelski). 

17. Muaciaaodcola griaea Tacz. — Maiuytiioc (Jelski). 

18. Capaiempia orbitalia Cab. Amable-Maria. (Jelski). 

19. Pogonotriccfoa ophthcdmicm Tacz. — Amable-Maiin, Ropay- 
bamba (Jelski). 

20. Tyrmmiacna nigricapillua (Lafr.). — Puinamaica (Jelski). 

21. „ cinaraicepa Scl. — Repay bamba (Jelski). 

22. „ viridijlavua (Tsc‘h.). — ? Palt^iypampi, Amable- 

Maria (Jelski). 

23. Bhy^vchocyclaa fulcipectiva Scl. — Ropaybamba (Jelski). 

24. „ peruvianua Taca. „ „ 

25. Myiohma viUoaua Scl. — Anuible- Maria (Jelski). 

26. „ auperciliaris Tacz. — Ropaybamlm (Jelski). 

27. PachyrJbamphm viridia (Vieill.). — Amable-Maria (Jelski). 

28. Doliornia aclaieri Tacz. — Maraynioc (Jelski). 

29. Upiicerthia paUida T«icz. — Junin (coll. Raimondi). 

30. Cinclodea pcdliatua (Tscb.). — Vitoc (Tschiidi), Ninarupa 
(Jelski). 

31. Leptasthenura andecohi Scl. et Salv. — Ninarupi (Jelski). 

32. SynMamia curtata Scl. — San Bartolom6 (Jelski). 

33. Siptornia mrycUa (Ta.cz.). — Jnnin (Jelski), 

34; Automohua atriaticepa Tacz.-r-Chilpes (Jelski). 

35. „ ochrolmmua (Tsch.). — Amable-Maria (Jelski). 

36. Philydor montanna (Tsch.). — Maraynioc (Jelski). 

37. Anahazenopa rufoaurmrciliatua cahaniai Tacz. — Pumamarca 
(Jelski). 

38. DyaiihaTttnvs ardealo/Ciia Scl. et Salv. — Amabte - Maria 
(Jelski). 

39. Myrmothervla airogvdaria Tacz. — Amable-Maria (Jelski). 

40. „ mCThetrieai d’Orb. — Amable-Maria (Jelski). 

41. Teremira ccMinota Scl. — Ropaybamba (Jelski). 

42. Myrmedza hemirmloena Scl. — Amable-Maria (Jelski). 

43. Pjdhya albifrona peruviap^a Tacz. — Amable-Maria (Jelski). 
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44. TobLapfm*us hypoatictm (Gld.). — Soriano (Jelski). 

45. loliema schreiherai (Bourc.). — C. Peroii (Jelski). 

46. Aglrmct'is caatslnaiidl Bourc. et Mills. -'Juuin, Acancoclia 
(Jelski). 

47. Hharnpho micron microrhynchum (Boiss,), — Auquimarca 
(Jelski). 

48. SchiMes geoffrogl (Bourc. ot Mills.). — Paltaypampa, Huauta 
(Jelski). 

49. Tacz.—Huanta (Jelski), coll. Raiinoridi. 

50. Stenojma fpquicamlatay — Pumaniaim (Jelski). 

51. Hydropaalis lyra ,, ,, 

52. Steatornia caripensis Ta(*z. — Piiniainarc^i (Jelski). 

53. Cypaelva mmiti vagus d’Orb. — Hiianta, Piimainarca (Jelski). 

54. Camjy>philm hminatogastcr (Tsch.). -Chilpes (Jelski). 

55. Nonnnla ruficapilla (Tsch.). — Amable- Maria (Jelski). 

56. Micrmlnr gilvicollis (Vieill.). — Amable-Maria (Jelski). 

57. Ara militaria (L.). — Amable- Maria (Jelski). 

58. Harpyhalidiitna coroaa^/fc.9( Vieill. ). — Ohai ichania}\)(Tschiidi), 

AmabkvMaria (Jelski). 

59. Falco caaaini Sharjie. — Juniii (Jelski). 

60. Colnmha ^^tnnmea (Teiiim.).” - Amable- Maria (Jelski). 

61. Ze.naxda mmnlaia (Vieill.). — Au(|uimarea (Jelski). 

62. Tinamotis pentlandi Vig. — Niiiarupa (Jelski). 

63. Mycteria americana L.^ -Moutaua de Vit(»c (Tscliudi). 

64. N yet icoroic garden i (Gml.).” — Environs de Junin (Jelski). 

65. PItagorida mitchdli Gray. — Jjac Jiiuiii (Jelski). 

66. Attagia gayl Geoftr. et Less, -Ninaiupa (Jelski). 

Ainsi le iiombre des esp6ces conmies de cette region est de 
483 + 66 = 549. 

Ci-dessous nous donnons la liste des especes trouvees par feu 
Jelski ^ Monterico, Cette loc^alite est situee dans la vallee de 
Choymacota (dep. de Ayacucho), e’est-ii-dire iin })eu plus an sud 
que la region qui nous occupe. 11 est a sup])oser que la plupai*t 
deces csp^^ces se retrouveront dans les disti’icts de Cbaneliamayoet 
de Vit(x*. 


1. Cyphorhinuft thorafuiua Tsch. 

2. Vireo flavoviridis (CVim.). 

3. HylophiluM flaviventris Cab. 

4. Vireolanius chlorogaster lip. 

6. Phoenicothraupis peniviauus Taez. 
tt. Lanio versicolor {^Lafr,.). 

7. Pitylus groHsus (JL.). 

k EuscarthmuK ruiigularis Cab. 

9. Phyllomyias ciueroocapilla Cab. 

10. Myiodynastos luteivemtris (Lees.). 

11. Myiobius phcenicurus 8cL 

12. Empidochanes olivus (Bodd.). 

13. Contopus pleb^ius (faL 

14. Hadrostomus audax Cab. 

15. Lipaugus simplex {Lieht.). 

16. liochmias obscurata {Cab,). 

17. Sclerurus olivascens Cab, 

18. Automolus subulatuK (Sj>rdf). 

19. Cymbilanius lineatus (Leach), 


20. Hori>silocbmus rutiinavgiiiatus 

(Temm.). 

21. Myniiotherulu ciiiendveutris 8cl. et 

Sale. 

22. Hypociicmis inyiotberina (Spur). 

23. „ theresa* {iJes Murs). 

24. Campepliilus tracheolopyrus Math. 

25. Galbula clmlcothomx Scl. 

26. Malacoptila fusca (Gml.). 

27. Capito auratus (Vutn.). 

' 28. „ auraiitiicollis Scl. 

! 29. Hhamphastos cuviori JVaffl. 

30. Mitua mitu (L,). 

31. Pipile cumanensis (Jacq.). 

j 32. Tiuainus rulict'ps Scl. et Salv. 

! 33. OdontophoruH j)achyrhyiichus Tsch, 

, 34. Coimms lucyaiii liev. 

36. Cbrysotis fariiiosa Bodd, 
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Les esp^ces suivantes paraissent propres k la region 
till Chanchamayo. 


1. TurduB pha>op.vgus Hpodioltumus. 

2. EntomoaesteB leucotiH. 

3. Ciiiiiicerthia peruana, 
d*. Tliryothorus cantator. 

5. Ti’o^flod^'tes solstitialiH inacrourus. 

6. Bafiileutorus uropygialib poliotlirix. 

7. HylophiluB flaviveiitris. 

8. Diglossa pectoral in. 

9. Chlorochrysa callii)ar{eH. 

10. Iridoruis jelskii. 

11. „ roinliardti. 

12. PcBcilothmupis lacrymoaa. 

18. „ igniventris igni- 

criaKa. 

14. Buthraupia cucullata cyaiionota. 

16. Dubusia Btictocet)hala. 

13. Chlorofipingus auricalarib. 

17. „ chrysogaster. 

18. „ cincreot'-epImluB. 

19. „ bcrlepschi, 

20. NemoHia pectoralis. 

21. PipilopaiB tricolor. 

22. „ myHtacaliB, 

23. Bnarremon poliophrya. 

24. CatainblyrhyuchuB diadema citrini- 

froiis, 

26. Pseudochloris sbarpei. 

26. Hpiims ictcricuH peruanux. 

27. Xanthoura jolyffa. 

28. Oclithodiaeta signata. 

29. EuscarthmuB rufigularis. 

30. Orchilua albiventria. 

31. Cyaiiotis rubrigaHtra alticola. 

?82. Leptopogon rufipectus. 

? 33. Capaierapia orbitalin. 

34, Pbylloniyiaa ciiiereocapilla. 

86. TyraniiiscuK frontalis. 

36. „ viridiflavus. 

87. Cliloropipo uiiicolor. 

38. Pipra coinata. 

80. Hadi’ofltoraus audax, 

40. Pipreola viridis intermedia, 

41. „ elegans. 

42. Dolioruis sclateri. 

43. (leoHitta saxicolhia. 

44. Upucerthia pallida. 

46. „ serraua. 

46. Scbizeeaca ))alpebra]i8. 


47. Siptornis humilia. 

48. „ taczanowski. 

49. ,, graminioola. 

60. ft virj^ta. 

61. „ albiCBpilla. 

62. Sclerunis olivascens, 

63. Thripadectes scrutator. 

64. Philydor montanua. 

66. Anabazenopa nifosuperciliatua 
cabanisi. 

66. Xiphoctdaptea phwopygus. 

67. Thamnophilus melanuniM debilia. 

68. ft variegaticeps. 

69. Dysithanmus dubiuH. 

60. Myrmothernla sororia. 

61. Herpsilocbmus motacilloides. 

62. Myrmeciza sfiodiogastra. 

63. Chamicza olivacea. 

64. Conopophaga castaneiceps brunnei* 

nucha. 

65. Scytalopns fetAoralis. 

66. „ acutirostris. 

67. Eiitoxeres oondaminei gracilis. 

08. Phaethornisrufigaster longipennis. 

69. Lafresnayea haul rct^tirostris, 

70. Spathura anua^. 

71. Lampraster branickii. 

72. Metallura eupogon. 

73. „ opaca jelskii. 

74. Eriocnemis sapphiropygia. 

76. Oreotrochilus melauogaNter. 

76. Lampropygia columbiana obscnra. 

77. Leucippus pallidus. 

78. Macropsalis kalinowskii. 

79. Chloronerpes chrysogast^r. 

80. Deudrobatos malherbei pectoralis. 

81. ft valdizani. 

82. Picumnus jelskii. 

83. „ punctifrons. 

84. Malacoptila fulvigularis melano- 

pogoD. 

86. Capito glaucogularis. 

86. Leptosittuca branickii. 

87. Pyrrhura rupiix>la. 

88. Nothoprocta branickii. 

88. ft taczaiiowskii. 

90. Ballus nigricans humilis. 


Quant aux relations de la faune ornithologique de cette region 
comparde avec celles des contrdes voisines, nous reservons nos 
remarques pour uhe ^poque future, quand ces faunes seront 
mieux oonnues qu’elles ne fe sont k present. 
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4. Note on the Presence of an extra Pair of Molar Teeth 
in a Lemur fulims. By G. Elliot Smith, M.D., 
Professor of Anatomy, Egyptian Gov(*rnnieiit Medical 
School, Cairo 

rUecPived April 3, 1902.] 

(Text-figure 1.) 

Among Ji nuinhuj* of Lemurs which Captain Stanley Flowei*, 
Director of the Cliizeli Zoological Gardens, has kindly placed at 
my dLsposiil dining the past year was a male Lemur fulvus with 
four molar teeth in each half of the mandible (text- fig. 1). 

Dr. Foi’syth Major, whom 1 consulted on this matter as our 
grea,test authority on Prosimian anatomy, deems this anomaloas 
condition woi’ihy of being placed on record. 

Tlie individual in which these additional teeth were found had 
attjuned to the full adult proportions, but the cranial sutures 
were still distinct. 

Tlie teeth of the maxilla were normal in numlier, size, and shape. 
All of the teeth usually found in the mandible of this species 
of Leniui* were also pi’esent in this specimen, and none of them 
deviated in any respect from the condition normal to the species. 
Hut there was present behind each third lower molar a tooth of 



Left lateral aspect of the unotnalouR mandible of Lemur fulvus. nat. size. 

a,ppi*oximately tlm same form and four-fifths of its dimensions. 

only diflference in shape, which a careful comjmrison of the 
third and foui-th molni's revealed, ivcls due to tlie diminutive 
pi*oportions of the postero-extemal cusp of the latter. 

According to Tomes, some of the extinct species of Lemurs 
have “the full mammalian number of four preiuolais, and so 
were . . . less specialized than their recent descendants.'^ 

The anomalous case now described is, in a sense, compensatory 
to the last-quoted, for it possesses four molars and only three 
premolars. 

The tendency to the persistence of the primitive number of 
four molars is seen in its most pronounced form in the Order 

1 OommanicAted by Prof. G. B. Howes, F.R.S,, F.Z.S. 

2 C. S. Tomes, * Dental Anatomy/ 6tb ed., 1898, p. 601. 
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Marsopialia. Among the Carnivom, Otocym also retains the foui* 
molars, wliich Huxley considei’ed the primitive equipment of 
grinders in the Canida» ’ ; and for the Insectivom Oldfield Tlinmas 
hss recorded the existence of a fourth upper molar in Centetes 
The occiurence of a fourth lower mohir in a recent Lemur 
seemed to suggest the possibility of an ai*chaic four-inolared 
ancestoi- of the Primates ; but Dr. Forsyth Major informs me 
that, in his opinion, in the Eutheiia a fourth molar is always 
secondary. 


5 , On some NuJibraiichs from Zanzibar. By Sir Charles 
Eltot, K.O.M.G., Commissioner and Consul-General in 
file British East-African Protectorate. 


[Received April 1, 1902.J 

(Plates V. <fe VI.® and Text-figum 2-5.) 


During the last yeai* Mr. Oiosaland has been most kindly 
investigating for me the fauna of the eiistern and western coasts 
of Zanzibar, He has not only collected a lai'ge number of Opis- 
thobmnchs, but also ^-eatly increased the value of his collection 
by drawings of the living animals. The present paper conbuns 
some of the results of his labours in the shai)e of notes on 
three apparently new genein of Nudibranehs— Zatteria^ Dunya 
(A^lolididte), and Crosslandia (Scyllajidse), ami on two intei’esting 
species on which little seems to have been written since the time 
of Alder and Hancock — Melihejirrlmataimdi Madrella ferrnginosa, 
Tlie AColididffi are already divided into foi-ty or fifty genera, and 
it is with reluctance that I add to their number, })elievihg that it 
would more properly be reduced. But tis long as the definitions 
of the existing genera are so minute and nan ow', they cjinnot be 
made to accommodate fresh forms, for which new, though pi*obably 
only pi'ovisional, geneva must be created. 


ZatiJeeia bkowki, gen. et sp. nov. (Plate VI. figs. 9-13.) 

Three specimens were found in seaweed collecte<l on the I'eefs 
round Prison Island, in Zanzibai- Hai'bour, in May 1901. Tlie 
largest was *8 cm. long by -2 cm. broad. The botly is long and 
naiTOW, and terminates in a peculi^iy slender tail, which is nearly 
a quaiiicr of the length of the whole animal. The ceiuta ai'e 
arranged in eight transverse rows (Pl.VI. fig. 10), eac?h row contain- 
ing eight cerata, four on each side. The first two rows and the lust 
four are ciowded together, but the two series in the middle are 
separated one from another and from the anterior and posterior 
clumps by consideiable intervals. The most distinctive character 
of the genus is the shape of the cerata (PI. VI, fig. H)^ which are 
not even but swell out into tw'o or three projecting nngs, the first 


1 


P. 2. S 1880 p. » P Z. S. 1888, p. *08. 

For exiiiariatioii of the Plates, eee p, 72. 
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a little below the tip. Above the mouth aie two shoii;, slender, 
erect tentacles. Behind them are the idiinophores, which are 
considerably longer and more slender than the cerata: they 
beai* about eight bracket-like semicindes, which alternate with 
one another, so that there is not a complete circle round the 
rhinoplujre ; at the base of each rhinophore is a black eye-spot. 
The foot is rounde<i in front and the cornel’s are not produced 
in tentacle- like expansions (PI. VI. fig. 13). 

The body is translucent and colourless (the viscera being white) 
with a few blotclies formed of opaque white dots. The cerata 
are also tmnslucent, except at the rings, which are opaque white ; 
they bejir a few mange spots or streaks. There is a long orange 
streak on each rhinophoi*e. 

Tlie jaws are small and the masticatory edge is finely denti- 
culate. The radula is short and uniseriate. Each tooth is shaped 
like a horse-shoe and bears on its anterior margin one large 
denticle with six small ones on each side (PL VI. fig. 12). No 
trace of aimature was discoverable in the reproductive organs. 

In many characters, in the disposition of the cerata, tlie 
1‘ounded anttaior margin of the f(K)t, and the buccal paHs, 
the animal appears allied to (Iratena ; but it difters in twopoint-s, 
the rudimenbiiy j)eifoliation of the rhinophores and the rings 
round the cerata. The latter j)eculiarity is, so far as I am fiwaie, 
uni'ecorded among the ./Eolids, but it almost ontiiely disapjiears 
in six^cimens j)reserved in alcohol, and it is thei*efore possible that 
it may leally exist in othei* genera which have been described 
from such specimens. 

Duxga nodulosa, gen. et sp, nov. 

This animal is fairly common on colonies of Sertularia, The 
l>ody and tail JU’e lx)th long. The cerata are easily detfiched ami 
have then some power of indepeutlent movement. They m’e 
cai iied very ei’ect in the living animal and are set in tmnsvei’se 
rows varying from four to six in number. Behind the last 
transverse row is a clump of smaller ceiuta, also of varying 
number. Probably the catlucous chaiucter of the appendages 
has sometiung to «lo with these variations. Each tmnsverse row 
consists of ten cerata, gradually increasing in size from the 
outside to the centre, the two middle ones being much larger 
than the others. The outei* cemta ai’e of the ordinary cylindrical 
shape ; the middle ones are swollen and ovate, but terminate in a 
fine point. At the top of the bixmd pai*t ami at the base of this 
point are eight knobs. The rhinophores are very long and .simple. 
The tentacles are modemtely long, and the anterior angles of the 
foot are producer! into processes of about the same length. The 
foot is naiTow and i^thout markings. The length varies from *5 
to 1-2 cm. 

The coloration is very variable and mnges from clear light 
yellow to purplish brewn. These difterences may be partly due 
to two different colours of the liver diveiticula seen in the 
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transparent cerata. But in. all cases tips of the cerata are 
pink and the knobs of a brilliant white, with a white streak 
extending upwards and sometimes with white spots below. The 
back, cerata, rhinophores, and tentacles are covered with small 
spots of the same colour as the body but darker. The rhinophores 
have usually, but not always, dark circular bands. The intestines, 
which are clearly visible, are light or dark yellow. 

The jaws are of modemte size ; the masticatory edge is bluntly 
denticulate, but on the lower part only. The radula consists of 
a single row of teeth. The central pai*t of each tooth is pro- 
longed into a shoit bluntish point; on either side are three 
denticulations, I could discover no armature in the I’eproductive 
system. 

The general characters and inflated ceratti of tliis genus resemble 
the Tergipedincpf and the figures of Capellmia capelUnii (by 
Trinchese) and tWe of Terglpes {Capellinia) dm^im (by Vayssi^re) 
repi’esent the cerata of these species as nodulous. But the 
Tergipedinoe. liave the foot rounded anteriorly, and the ai*ninge- 
ment of the cerata in this animal is peculiar ; it therefore seems 
necessary to create a new genus for it. 


Crosslandu vibidis, gen. et sp. nov. (Plate V, figs. 1-8), 

In July and September, 1901, were captured at Zanzibar four 
specimens of a nudibianch ‘closely alli^ to tliough 

strikingly different in external appearance. The four si)et*imens 
seem to constitute a new genus and possibly two species, thougli 
one may prove to be merely a well-marked variety. The animiil 
in question may possibly l>e a Nereay Lesson. 1 have not ticcess to 
the original authorities, but Pischer^s ‘ Manuel de Conchyliologie/ 
p. 536, says: “Le genre Nerea^ Lesson, 1830, a ^t^ place dans le 
voisinage des Scyllma, Rhinophores courts, coniques, cili4s, visibles 
au dessus d’un petit voile frontal ; t6te courte, timiquee en 
avant; corps fournissant de chaque c6t6 deux lol)es; branchies 
dispos4es en petites touffes sur les lobes lat^raux et sur la queue.” 
Prom this description and from the fact that Bergh, in his ‘ System 
der Nudibrahchiaten Gasteropoden,’ takes no notice of Nereay it 
may be presumed that the characters are not sufficiently defined 
to constitute a valid genus. 

The length of a large specimen is nearly 5 centimetres, and the 
general appearance superficially resembles ElyBia and in no way 
recalls ScyUasay which, however, I have never seen alive, although 
I have examined numerous alcoholic specimens. The body is 
fairly long ; it is produced into a nedc and tail and laterally into 
two wing-like lobes, ^ one on each side, which are more or less 
distinctly bifid, but in no specimen can be compared to the two 
pair of cerata found in SeyUcBUy and are not constricted at the 
base. The animal when crawling generally directs them laterally^ 
The colour is vivid gr^n, harmonizing exactly with the young 
leaves of Zo^tera on which the animal was fotmd. At the side of 
the body below the lobes is a row of irregular projecting sandy 
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markings. Roimrl the edges of the lobes, the angles of the body, 
the i-idge of the tail, the euj)S of the rhinophore.s, and the frontal 
veil runs a brown line. The surfa(5e of the body is covered with 
inici*osco})ic brown specks, which here and there aie aggregated 
into spots just visible to the naked eye. There are also a few 
other spots. 

There are no anteiior tentacles, but a small frontal velum. 
The rhinophores ar(i perfolhtte anil set in little open cups on the 
top of fairly long pillars, which are usually held ne^irly horizontally 
and ha\'e not a,ny ])r(Kiess l)ehind as in SciflUm (see PI. Y. fig. 5). 
The back and inside of the wings are covered wdth colourless, 
transparent contractile branchia* similar to those of Scyll(m 
(text fig. t], p. no). On the iail is a slight ridge, not amounting 
to a crest. The hx>t is \’eiy nairow. 


Text-fig. 2. 



Dijrestive organs of CrossJandia viridis. 


te., ip^ophagus. | gland. | fif.pl.j stomach-plate-?. 

The l)ody-ca.A'itv is spacious anteriorly until the commence- 
ment of the liver. After this point it is quite narrow, owing to 
the thickness of the soft tran.sj)arent body- wall. The jaws (PL Y. 
figs. 7, 8) are large and hinged dorsally. The masticatory edge 
is smooth and flexible, of a de*ep brown colour and bent out w arils, 
the muscles being attached at the bend and covering the large 
stiff cheeks. The mdula (PI. Y. figs. 4, 6) is short ; eaxdi row* con- 
sists of a median tooth and about 30 laterals on each side. The 
meilian tooth Inis a fkirly large sjpine in the centre of the anterior 
margin and about 5 denticulations on each side, of which the 
pair neai’est the centre are considerably larger than the others. 
The latei al teeth ai'e also denticulate, but vary somewhat in form, 
and the cori'esponding teeth in the different rows do not always 
pROO. ZooL. Soc. — 1902, Yol. II, No. Y. 5 



66 


SIR CHARLES ELIOT ON 

Text-fig. 3. 


[May 6, 



General view of the intestines of Crontlandia. mridiB . — ^The body has been opened 
by a cut made somewhat to the right and dividing the heart in two. 


a.t aurude. 

buccal mass. 
hr.i branchial tuft. 

central nervous system. 


dite glands. 

gl^ gland on oBso^hagni. 
i., intestine. 


I?,, kidney, 
f,, liver, 
e., ventricle. 


One branchial tuft enlarged is shown separately. 
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agree in shape. Those nearest the rhachis are generally denti- 
culate on both shies : the oi-dinary teeth are denticulate only on 
the exteinal side : those towards the end of the row are again 
denticulate on both sides but of a peculiar form ; th(3 outermost 
are degrade<l. On the (esophagus lies a large gland of apparently 
siilivary functions. The (esophagus, which is narrow, broadens at 
this gland, and the digestive tract continues of mindi the same 
length until near its termination. On slitting it open (text-fig. 2, 
p. ()5) the tracf'S of a stomach are found, and an internal con- 
striction is caused by the presence of a i*ing of large horny teeth. 
Just beyond this point is a large typhlosole with an irr(^gularly 
laminated interior surface. The anus is lateral, btuieath the 
right wing. The liver is iti two compact masses, anterior and 
posterior; they send foHh very slender light green diveiticula, 
wdiich until carefully examined have rather the appearance of 
veins, to the base of the wings and rhinophores. 


Text-fig. 4. 



amp. iffi; ampulla of her&iaphrodite gland. I m.ffl,, mucous gland. 

one of the three portions of the j ejp., Mpermatotheca. 
hermaphrodite gland. ] e.d., vas deferens. 

The ganglia in the central nervous system are distinct, the 
pedal being ventral to the oesophagus. 


5 * 
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The pericardium (text- fig. 3, p. 66) h? embedded in the body- 
wall : its pulsations are visible exteimally. 

The kidney (text-fig. 3) is spread over the liver, and also on its 
ventral surface, as a number of distinct branching tul)es, which 
continue in fi’ont of the liver, lying loosely in the body-cavity. 

The hermaphrodite gland (text-fig. 4, p. 67) consists of three 
gmnular, spherical bodies, somewhat on the right side of the 
liver, one at each end and one in the middle, but not fused with 
it or embedded in it. The ampulla is large. There is only one 
spermatotheciii. Prostiites are absent, and the penis is small and 
unarmed. 

It will thus be seen that in its internal structure this animal 
closely resembles Scjjllcpa. The only impoi'tiint difference is that 
the hepatic diveHicnla are very small and extend only to the 
bases of the wings, whereas in ScyUcf>,a (? in all species) they aio 
said to j)euetiate to the ends of the cemta and into the biunchial 
tufts. I have wondei’ed whether the creature could l>e a young 
ScylWa in which the bifid lol>es would sulieequently divide into 
two pair’s of cei ata, but the size, which i.s as large as that of moat 
ScylkefPj renders this improbable. Taken in conjunction with the 
character of the liver, the external differences (the wings instead 
of two pairs of cer*atfi, the absence of a caudal crest and of 6aps 
behind the i*hinophoi*es) seem sufiiciently great to W’an’ant the 
creation of a new genus, which I have iramed Crosshndia after 
Mr. Oimsland, who dredged the first specimen. 

One of the specimens (ft. V, fig. 3) showed marked peculiarities, 
and is cei’tainly a well-defined variety if not of a distinct species. 
The body was stout-er and the outline more wrinkled and indented. 
The colour was that of with a few |K)inted sandy projections 

and coralline pur j)le spots. If it proves to be a distinct species 1 
would call it C.fusca, 

Melibe FiMBRiATA Aid. <feHanc. Tians. Zool. Soc. vol. iii. pp. 137- 
139 (1864). 

A large number of specimens of this remarkable animal wer^e 
captimed on troth the east and west sides of Zanzilmr in 1901. 
Alder and Hancock’s figure and description give a good idea of 
its external appearance ; but the coloration is very variable, 
ranging from clear bright yellpw to fishy grey. Sometimes the 
colour is uniform, but more often the surface of the body and of 
the papilla is marked with irregularly disposed spots and blotches, 
which may Ire black, white, grey, or sandy. These markings 
harmonize with the onlinary environment of the creature, and 
cause it to closely i*esemble a piece of seaweed besprinkled with 
sand and pai*tially encrusted with sponges and other animal 
^owths. In full-grown and perfect specimens, which are six 
inches long or more, the number of papillse seems to be six or 
seven on each side of the body ; but they are very easily detached, 
and few individuals have the two series complete. 

I also found Alder and Hancock’s description of the internal 
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anatomy to be correct, particubirly tm regai'dn the abnence of jaws. 
They wiy : ‘‘ In AJelihe the buccjil organ is provitied with neither 
tongue, jaws, nor collar.” Bergh, in his monograph on the genus 
(in Make. Untersuch. in Semper’s Bedsen, Th. ii. Bd. i. p. 363), 
thinks this statement will pi-obably prove incorj*ect as other sfKJcies 
of Melihe are provided with jaws, arid he gives as a generic 
chanmter: “ Bulbus pharyngeus cum mandihulis alhjuantulnm ut 
in PhylUroklis: njargo masticatorius mandilnihe fortiter dentatus.” 


Text-fig. 5. 



yielihejimhriatu. 


<1., anus. pyloric portion of stomach, 

diverticulum. " st., Ihin-walled stomach, 

folds of wM)phagus. st.pl. ^ Iwlt of stouimdi-platcs. 

A., hood. r., ventricle of heart, 

f., lip. 

Mr. Crossland and 1 have, how’ever, dissected several specimens 
of MeUbe fitnbriata, and in all failed to detoct any trace of jaws. 
Our dm wing (text-fig. 6) will perhaps explain clearly i/he striu?ture 
of the digestive tract. In the centi*e and l)ottom of the h(X)d is 
a protruding, circular, fleshy lip. This leads straight into the 
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oesophagus, which is provided with a series of folds, but no hard 
armatni e of any kind. The stomach is set with a belt of horny 
plates of two sizes and usually alternating regularly, the small 
being next to the large. The pyloric portion of the stomach 
below this belt is provided with muscular ridges, and passes 
almost imperceptibly into the intestine. At the point where it 
begins to be constricted is a pouch- like diveiijiculum with a 
laminated interior. 

With the exception of the al)senee of jaws, the other characters 
of this animal cleaily connect it with Melihe^ not Teihys. The 
foot is veiy nanow, the body mther high and compressed ; the 
cei ata are co veiled with knots ; the buccal opening passes stiaight 
into the (esophagus ; the stomach is armed with plates ; the liver 
is long and follicular and does not extend far into the cerata ; the 
hermaphi odite gland is composed of many sepaiute IoIkjs at the 
side and under the liver. In Tethyn^ on the contiury, the foot is 
broad and the body flat ; the cemta are smooth ; thei*e is a division 
of the alimenbuy ciiiial before the oesophagus which may be called 
a buccal cavity ; the liver is a compact mass sending tliveiticula 
to the ends of the cerata ; the hermaphrodite gland forms a thick 
covering over the liver. Eui-ther, TethyB is described as possessing 
true bianchije set at the base of the cerata.. The battk of Melxhe 
fimhriata is covered with branched papillfic which bear a sin>erficial 
resemblance to gills, but 1 (jould not discover tliat they have any 
special connection with the vascular system, and they seem ana- 
logous to the ramose apjiendages of Phcarfioplm^m and some 
species of Notarchm, 

It would thus appear that Mdihe finibt'mta is inteimediati? 
l)etween Tethys and the jaw-liearing sjiecies of Melih^, it does 
not, however, seem ne(^essa.ry to cieate a new genus, but rather to 
modify the existing description of tlie genus and sr^y jaivs jyresent 
or absent. The shaj)c of the f<x)t, l)ody, and cerata, the presence 
of stomach- plates, the aljsence of branchia*, and the character* of 
the liver distinguish it sufiiciently from Tethys. 

In spite of its vrant of jaws, Melihe Jmhriata is a most voi*acious 
animal, and 1 more than once found in the stomachs which 1 
examined liml»s of Crustacea more than an inch long. Tlie way 
in which it captures its pr ey is extremely curious. The circular 
oral veil acts as a net with an. elastic rim. Wlien seeking for 
food it expands the net and sweeps with it the surface over* which 
it is crawling. The skin of the hood is stretched so tight as to be 
quite transparent and tlie marginal cirri are almost invisible. The 
moment a small crustacean or othei* prey is caught the net closes 
up, the ciiri almost unite on the under surface, and the skin 
ceasas to be perfectly transparent. Then the Melibe tosses the 
hood, which has now practically l^ome a closed sac, backwards, 
and creates a ciur^ent of water with the cirri, which forces its 
prey towards its mouth. The movements of the animal are rapid 
and energetic, whether it crawls or swims, It can also float on 
the surface foot uppermost* 
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Maorella FEiiRUGiNosA. (Plate VI. figs. 14-16.) 

Madrella fernigimoL Aid. & Hanc. Trans. Zool. Soc. iii. pp. 141-2 
(1864). 

No fresli details liave, I believe, been published resjiecting this 
genus since Alder and Hancock’s description. 1 have seen two 
specimens at Zanzibar, one al)Out half an inch long and the other 
neaily double the size. The colour of the body is a deep coppery 
red. Round the edge of the mantle, including the anterior 
margin, are transparent copper-coloured cerata, into each of which 
passes a very short tliverticulum of the liver. The black or deep 
purple ramificjitions of the liver are visible through the dorsal 
integuments. There are many more cerata in the large than in 
the smaller specim(*n, and it is therefore possible that they incimse 
with age. Tlie middle of the doi*sal area is bare, except that it 
citrries several irngularly distributed tuljercles or papilla*. In the 
large specimen they pass between the rhinophores and form a soili 
of 1 ‘udimentary crest, but in the smaller specimen, though they 
occur on the back, they do not jiass between the rhinophores. 
The large s|xjcimen had a w hite blotch between the rhinophores, 
the smaller none. The form of the ihinophores is somewhat 
unusual. They are not perfoliate, but theie is a circle of papillas 
round the top of the club, somewdiat as in Triiouia, There are 
no Hiitt3iior tentacles, but the head is very broad and crescent - 
slnq^ed, with produce(l ends. The front of the foot is wide and 
square, but the corners are not prominent. The mouth is ventral. 
Both the raantle-e<lge and the foot are w ide, but between them is 
a deep groove, in cr awling the foot projects beyond the mantle. 
The inaiitlo overhangs the head and forms a wide fi^ontal veil. 
The genitfil orifices are in the anterior part of the light-hand side, 
the anus in the jrosbirior i)art, distinctly lateral and not dorsal. 

The inter nal anatomy, so far as I could examine it, agr eed wdth 
the description of Alder- and Hancock. 1 was unable to see any 
salivary glands. The jaws are very large, enclosing the buccal 
mass, but not rlenticulate. The radula (PI. VI. fig. 16) is triscriate 
and long. The median tooth has a strong blunt spine in the 
centre and about 7 denticulations on each sirle. The laterals have 
a large spirre on the outer mar gin and 8 or 9 denticulations on the 
inner* side. These denticulations seem therefore somewhat less 
numerous than those described by A. & H. The ganglia in the 
centml nervous system are very tlistinct. Mctdrdla appear-s to be 
sluggish in its movements. In confinement it discharged some 
fluid, which imjraited a ferruginous colour to the water- rouiul it. 
This discharge did not appear to proceed fi*om any particular 
organ, but from tlje whole sui-face of the body. 

The genus forms an interesting connecting link between the 
Janidte and other JBolidse, The oiTangement of the liver and 
cerata coiuiect it decisively with the former, but in its lateral anus 
and triseriate i*adula it approaches the genei-al characters of the 
group and dejmits from the exceptional peculiarities of the Janid», 
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which have a dorsal anus and a multiseiiate radula. As a family 
the Jaiiidfe a-re characiei iztKl by the presence of he|jatic diveiticula 
and of ceiata in tlxe anteiior jmrtion of the dorstil surfai^e, in 
front of the rliinophores. Another charactei* peculiai* to the 
family, but not universal in it, is the crest between the rhino- 
phores. There are four well-inarke<l generfi:~~-Mmlrella, with 
lateral amis, triseriate ra<hila, jiapilloiis rhinophores, a rndimen* 
tary crast, and jaws without teeth. The other three genera have 
the additional peculiarities of a tlorsal anus and a niultiseiiate 
radula. Proctoiiotus has simple rhinophores, no crest, and jaws 
without denticles. Janolm haa j)ei*foliate mandibles and very 
large jaws without denticles ; the foot is also exceptionally bi*oa<l. 
Janus lias iierfoliate rhinophores, a toothed mandible, and a ci*est. 

EXPLANATION OF THE PLATES. 

Plate V. 

Fijjts. 1, 2. CrossJandia vtridiSf p. 64. 


3. 

9i 

„ var. (?)fu8ca. 

4. 

99 

„ outur Uieth of two coiiKDcutive rows of tbo radula. 

6. 

99 

„ rhiuophore cui), oiu^ Hide removed. 

6. 

99 

„ central and inner teeth of radula. 

7. 

19 

„ jaws, from in front. 

8. 

99 

„ jaws, from the side. 


Plate VI. 

Fig. 9. Zatteria hrownif p. 62. 

10. „ „ diagraoiuiatic view nhowing pohitioii of ceinta. 

n. „ „ one of the cerata. 

12. „ „ t<^th of radula. 

13. „ „ view of head from below. 

14, 16. Madrella /erruffinosa, p. 71, dorsal and ventral view. 

16. „ „ one row of radula — a, median ; 6, 6, lateral 

teeth. 


June 3, 1902. 

Dr. Henry Woodward, F.R.S., Vice-President, in the Chaii*. 

Mr. W. L. Sclater, F.Z,8., made some remarks on the present 
condition and futui’e prospects of the Zoological Museums of South 
Africa, most of which he had recently visited. These were 
altogether eight in numbei*, four of which were in the Cape 
Colony — namely, the South African Museum at Oaj>e Town, the 
Albany Museum at Giuhamstown, the King-William^s-Town 
Museum, and the Port Elizabeth Museum. In Natal there were 
Museums at Durhtin and Pietermaritzburg, in the Transvaal the 
Museum at Pretoi-ia, and in the Orange River Colony the National 
Museum at Bloemfontein. 


Mr, Boulenger exhibited a strap made of Okapi skin, which 
had been received, along with other ethnographictil curiosities, at 
the Abbey of Maredsous, in Belgium, in December 1899, thus 
some time previous to the arrival in this country of the piece of 
skin on which JSqutis johnetoni^* (P. Z. S. 1901, vol. i. p, 50)liad 
been founded. This object had been obtained by M. E. Vincjirt, 
a lieutenant in the service of the Congo State, in the Mangbettu 




Mido view of skull of Okapia lichrechtsi i nat. size, hrom Muiidalah, 

on the road from Mawauibi to Ikmi (N,K. frontier of the Iiidependout Congo 
State). Congo Statt^ Museum at Torvueren, nr. Brussels. 

of the skin of a female and the almost complete skeleton of an 
adult male. A imiuced photogmphic view of the skin and a 
^ See * La Belgique Coloiiiale,’ May 4th & 26th, 1902. 
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sketch of the natural size of the male skull were exhibited, and 
the following remarks were made : 

The new materials aupj)ly the eagerly looked for information as 
to the adult condition of the Okapi and the cranial diffei*ences 
between the two sexes. Ft will be reinembei*ed that even the 
larger of the two skulls received hi London, which was believed 
to belong to the iiKmnted skin, is that of a. youngish individual, 
retaining most of the deciduous teeth, and that the sex of neithei- 
of the two skulls w’as established. 

Jt wdll be further remembered that, although Sir Harry 
Johnston from the bt‘ginning vi'ry appropriately compared the 
(.)kapi with the Hell ad other him, wrhiidi is an early type of the 
(lirafiida*, and even assigned it to that genus, tlui predominating 
note of almost, all the scitmtific, as w ell as the moi*e or less pojiular, 
writings on the Okapi has been so far to regard it as a kind of 
degraded or <legenerato Oirafle a multiple'armament of the skull 
being l egarded as a, primitiw (*ondition in Iluminants generally 
and in Oiratfidfe in particular. 


Text-lig. 8. 



Left hide view ot incomplete liornlcMS hkull of i^ala-otraym roueaii Uand., adult ^ . 
From Samos. Stuttgurt Museum. \~\ aat. — Tliis Hpecimeu is reforrwl 

to in (jeol. Mug. (4) viii, p, 364 (ItKU). The intlatod condition of the orliital 
roof i« not so well shown us in the specimen text-fig. 0, owing to the diffiLTent 
IKisition in w hich the original [ihotograph w as taken. 


Text-fig. 9. 



Oraniaf portion of hornless skull, left side, of Samotherimi bOsHsH, adult 2 . From 
Samos. Collection of Monsieur William Barhey, Valleyres (Switzerland). 
About i nat. size. 
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At the bottom of this prevailing i<iea, wliicli is disproved by all 
the teachings of paleontology, seems to be the very widespread 
belief, nurtured by j)opular works and by museum shoAv-specimens, 
that all past faunas are made up of ‘‘extinct monsters”; whereas 
in reality in past times it is only a, eompanitively few highly 
specialized and decadent forms — ends of a series and not beginnings 
— tJiat f>r(*s<»nt such pe(;uliarities as to justify that name. 


Text-fig. 10. 



(.^rauial ))ortioii of nkull of Samotherium hoMert, (J, ripht suit* (levorsud lu thotijj ) 
From SamOH. Harbey Colkrtioii, uo. 17. About { uat. siM\ 

The, geologically speaking, most ancient undoubted (tiraJli<te 
have been found in the uppermost Mi(x*eiu* of Piki*rmi, Hamos, 
and Maragha; amongst them there is a gitmp, assigne<l to two 
genera, Paltmiragm and Samotherlam ^ which jx)ss(‘sses all tlu' 
i*equisite chaiueters of ancestors of th(* rt'cent Giraffu. The 
females were hornless (text-figs. 8 & 9), In l)oth sexes there is 
no tm?e of swelling at the it)ot of the nasals, and the aii*-cavities 
genei-ally ai’e much less developed than in Glraffn^ laniig chiefly 
limited to the i^oof of the orbits. The hoims, where* j)resent (text- 
figs. 6 <fc 10), ai*e restricted to the fixmtals, as in the new-lw)rn 
ix^e of the northern Giraffe. The neck was comparatively short ; 
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the limbs of modemte length, the anterior being scait 3 ely longer 
than the posterioi*. 

Text-fig. 11. 



Skull of Ghiraffa Camelopardalis capensiSf J . Left side view. 
AfVr de Winton (P. Z.S. 1897, p. 281, fig. 4). 


Text-fig. 12. 



Skull of Girafa reticulata, ^ . Left side view. After de Wbitoii 
(P. Z. S. 1897, p. 280, %. 2). 
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The new materials in the Congo Museum show that the adult 
Okapi is en(k)we<l with two fronfcU hoins. In the female they an» 
small, eonieal, inseited almost voi*tically, and completely covered by 
the skin . In the male they are larger, directed obliquely l>ackwards 
and somewhat triangular; that the tips of the honis were not 
covered by skin seems certain, inasmuch as they have a polished 
appeamiK?e. 'Fhere is no third me<lian horn as in the skull of the 
noHhern (liiaffe (text-fig. 12, p. 76); the osseous piotubemnce 
cori*esj)onding to this horn is in the Okapi (text-fig. 7, p. 7J1) less 
develoj>ed than in th(^Cape capensis) 

(text-fig. 11). 

We may sjiy, in a general way, that the skull of the Okapi 
differs fioin the (JiiufTe skull in the lesser development of all the 
osswus protulMu-anccs and sinuses. In this respect the Okapi is 
interimwliate betwwn the (Simffe an<l Samotherium, as charac- 
terized al»ove. Even in the adult (text-fig. l.S)the 

sinuses are much less developed than in a young Okapi still 
iH'taining most of the deciduous teeth. 

Text- fig. i:i. 


h 



p.o 


Supraorbital portion of loft frontal of Samoiherium hoissien (adult ? or immature 
3'?), showing a rudimentary honi-core. Nat. size. Samos. Barbey Col- 
lection, no. 712.— The specimen is referrcnl to in Geol. Mag. (4) viii. p. 2 W 
(1901), where it is erroneously assigned to the right side. 

A as rudimentary horn-core; o.«~ upper margin of left orbit ; 
jp.o —orbital process of frontal. 

The Okapi is besides intermediate Iretween tlu*se Miocene forms 
and the recent Giraffe in the pos^ltion (x^cupied by the frontul 
boms. In the Samothervum the horns, as mentioned, are situated 
above the orbits ; they are situated slightly farther Ixtckwards in 
the Okapi, but stop at tlie comnal sutme ; whemts in Girafa they 
encroach considembly on the parietals. 
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Tlie four or five stages in the evolution of the Giraffine skull 
are therefore, beginning fiom the most genemlized : — 

1. Hornless — presumably female — PaUeotragim (Samothermm) 
(text-figs. 8 & 9, p. 74). 

1 a. Horned skulls of Palmoiragus {Samotherhim) (text-figs. 6, 
p. 73, & 10, p. 75); all presumably males. 

2. Okapia (text-fig. 7, p. 78). 

8. Giraffa cmulopardaUs cwpensis (text- fig. 11, p. 76). 

4. Giraffa reiicnlata (text-fig. 12, p. 76). 

As to the dimensions and piopor-tions of the limbs and neck, 
the skeleton shows, still more conclusively than the skin, that the 
Okapi scarcely difteied in this i*e.spect from the ordinaiy type of 
Huininants. 

In the (lira fie, as i.s well known, both fore and hind limbs ai*e 
much elongati‘d, the former longer than the latter. By adding 
iiOgether the longitudinal dimensions of the thi’ee principal bonces 
ill each of the limbs, viz., humerus, radius, and metacarpal in the 
anterior, and those of the femur, tibia, and metatarsal in the 
posterior, we arrive at the following proportions of the two : — 

Ant. Post. 

Cape Gmiffe (Gaudry) 2010 : 1835 = 1000 : 912*9 

Abyssinian Gimfle (Brit. Mus.) 2256 : 2079*55=1000 : 921*8 

Senegal Girafte (Gaudry) 1770: 1690 =. 1000: 954*8 

Okapi .* 948 : 974 =: 1000 : 1027 

A species of Palcrotragua {Samo- 

theriuw ) 1295:1304 =1000:1 007 

In the Antelopes and Ruminants generally the hind limb is 
almost, always longer than the fore limb ; in some . Antelopes, 
however-, both have almost ecpial length, but the radius is always 
shorter than the tibia {Gaudry), Taking, therefore, the length of 
the radius as 100, we find the following pr’opoi tions Vretw^eon the 


length of the radius and the tibia : — 

It. T. 

Taurotragus oryx 100 : 120 

Hippot/ragus eqitinus 100 : 1 18*8 

Bos 100:117 

Okapia 100: 99*7 

f: 98 

Three species of Samotherium {Pahsotragm) ... 1004 : 97 

(: 95 

HeUadotherium duvernoyi from Pikermi 100 : 86 

Senegal GimflTe 100 : 83 

Abyssinian Giraffe 100 : 79 

Oa^ Giraffe 100 : 75 


The fore and hind limbs are therefore of about equal length in 
the Okapi, and the same may be said of the Samotherium group. 
In the (liraffe the fore limb is longer^ and in Ruminants 
generally it is shorter, than the hind limb. 

The longitudinal dimensions of the cerviad vertebroe show the 
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neck of the Okapi to have liad normal propoitions ; in the mounted 
skin ill the British Museum the neck apjiears to me to be a little 
t(X) much stretehed. 

In conclusion, and in harmony with what I formerly have said 
here and els(‘wliere, the Okapi, far from bein^adegeneiute GimfFe, 
is, in my opinion, a, member of the Oiraffidie which in various 
respects has retained the cliai'acters of ordinary Ruminants. 
It is a, stage towards the Giraffe, slightly less primitive than 
SamotfienHin^miiX occu[)ying, on the whole, a peifectly intei niediate 
position lietween the latter and the tnie leceiit Giiuffes, which 
are an extreme. 


Ml*. Edward J. Bios, F.Z.8., exhibited young tadpoles of 
Daud., tbe(Ja|>e Clawed Frog, under the microscope, 
to demonstrate tln‘ remarkable transjiarency of the head and the 
method of ingesting ftiod, hitherto unknown in the Amphibia. 
The results obtained by Mr. F. E. Bed<lard (1^. Z. 8. 1804, p. 101) 
were confirmed. The presence of pect,oral lyniph-heai*ts f 1*0111 a 
very early stage' and the absence of bkK>d* vessels in the tail-fin of 
the voung ta<l]Mrte were briefly referred to. 

Mr. Lydekker exhibited the mounted h(‘ad of a male fSiberian 
Wapiti, Cerctis cnu<(df'{ 7 fiis (Severtzoff), shot by Mr. J, 

Talbot Clifton in North Siberia. This Wajiiti appeared to be 
entitlerl to subspecific distinction from the Thian Shan Wapiti, 
C. c. Honyaricus, since the dark markings on the muzzh* were 
different, and there also seemed to be certain differ ences in the 
antler-s, which in the specimen exhibited had a relatively small 
spmid, although tliey were very nias.sive. In this connection 
Mr. Lyilekker alluded to the head of a Wa])iti from (flienkend 
(?=Chimkent), Tur kestan, lately presented by the President to the 
British Museum. This .specimen (No. 2.3.19.1) differed from both 
the Canadian and the Thian-Shau Wapitis by the whole margin of 
the upper lip being light-coloured, in.steadof only the front ])ortion 
and a patch beshlc the nostrils, ami also by the circumstance that 
the ilavk patch on each side of tlu^ lower lip did not extend down- 
wards to join a larger patcli on the chin, which in this .spwimen was 
uniformly light-coloured. Similar feutuies occurred in the Deer 
from Turkestan to which the name Cervus hacinmms had been 
applied by Mr. Lydekkei* in 1900. And although that Deer had 
l^eeii regarded as allied to the 8hou, Mr. Lydekker now Irelieved 
its antlers w©i*e abnonnal, and that it was really a Wapiti. This 
Ireing so, the British Museum sj>©(umen probabl}" lielonged to the 
same form, which might be known as the Turkestan Wapiti, 
(7. canadensis haePcianus, It was added that as tin* ‘‘ moustache- 
markings ” w’^ere constant in the different forms of Roe, they 
probably were likewise so in the Wapiti grou]>. They were more 
convenient to describe than the antlers, although these also 
appeai*ed to diftei’ in the various Asiatic races of Wapiti. 
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The following papers were read : — 

1. The Wild Sheep of the Upper Hi and Yana Valleys. 

By H. Lydekkbe. 

f liereived April 6, 1902.] 

(Plates VIL tt VIFl.' and Text-figures 14 & 15.) 

Among seveml other valuable specimens from tlie saine locality, 
Mr. St. George Littledale has recently presented to the British 
Museum the hejid of a male Wild Sheep of the Argali gi*oup 
(PL Vli. fig. 17), Jis well as the entire skin of a setxmd individual 
of the sanu^ species, killed in one of the tributaries of the Hi 
Valley on the noithern flank of the eastern Thian-Shan, some 
distance to the south-east of Kuldja or Hi. Both specimens ju*e 
in the winter-coat ; and the head is now mounted and exhibited 
in the lower mammal gallery. 

As soon as the head was placed in its present |K)sition it became 
apparent that it could not l>e identified with any of the forms 
of Wild Sheep exhibited in the gallery, and as it is necessary 
that it should be named, I lay l»efore the Soedety the present notes, 
it may l)e premised that, l)eiug unable to identify this sheep 
with any named form, I have given it a new subspecifio name. 
This name must, however, l)e regarded as in some degree pro- 
visional, sii»ee this sheep may turn out to be in.sepaiu.V>le fi’om 
one of those named, but somewhat insufficiently described, by 
SeveitzoflT. To settle this point reejuires a journey to Moscow, 
which 1 am not at present prepared to undertake. It may be 
added that if the Hi sheep were identified with ofie of those 
named by Severtzoff, it w<mld probably inyoh’^ changing the 
name Ovis sairensis, applied by myself a few years ago to a wild 
sheep from the Saiar MountainH. 

Before proceeding further it may be well to mention that 
Mr. Littledale has in his own possession the skull of the ram 
the skin of which he has presented to the Museum. This skull, as 
shown by the condition of its cheek-teeth, is that of a fully adult 
individual. The horns are practically similar to those of the 
Museum specimen, indicating that the latter is also fully adult, 
as indeed might be inferred fivwti its large size. A skull (text- 
fig. 14), from Tarbagatai in the Altai, presented by Mr. Littledale 
in 1B96 to the Museum (No. 96.2.6.9), agiees in the characters of 
the horns with the last-mentioned specimen, and evidently belongs 
to the same or a closely allied form. 

Comparing the Hi 8f)€^imen with the heads of adult rams of 
(hi8 ammon and 0, poU in the collection of the Museum (of the 
former of which a figure is given [text*fig. 15, p. 81] in order to 
facilitate the comparison), it will be seen to differ markedly from 
both in two respects. In the first place, instead of the entire 

» For explanation of the Plateai, see p, 85* 
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head being of a wliity-hrown ” or dii*ty white colour, its upper 
portion is gi*eyish brown, w^hile the lower half is pure white. In 
the second pliice, tlio horns rise from the skull at a, uuudi gieaier 


Text-%. 14. 



Head of a male Siberian Argali from the Altai. 
(Blanford, Proc. Zool. Soc. 1806, p. 787.) 


elevation, so as to be widely separated from the eiii*s (which are 
rather small) instead of being overlapped by them. 

Proc. Zool. Soc.---1902, Vol. II. No. VI. 0 


■ 


82 MB. B. LTDEKKEB ON WILD SBIQBP FBOM [JdDO 3, 

The horns themselves are of a more massive and less elongated 
type than those of 0. pol% and also markedly distinct from those 
of the variety 0. p, karelini, of the western Thian-Shan, in which 
the front outer angle is, at least frequently, bevelled oft*. On the 
other hand, they are less massive and considerably more open 
than those of 0. cmmon^ and tlierefore very much more so than 
in the Tibetan 0. a. hodgaon/i. In 0. ammon the surface next the 
face tends to look upwards, whereas in tbo present form its 
tendency is to look downwards. A more easily recognized 
difterence is that in 0. cmmon the horns are greatly nipped in 
just below the eyes, in consequence of which the transverse 
diameter across the eyes is very much less than it is higher up. 
In the present form, on the contrary, the horns are actually wider 
across at the level of the eyes than they are at the line of the 
crown of the head. 

Such a “ nipping in ’* is not apparent in 0, amrtmi Jiodgsoni^ in 
which the surface next the face is nearly vertical ; and much the 
same is the case with the Sheep from the Saiar (or Jair) Moun- 
tains I have named 0. aairefiMs^, In fact the Sheep under 
considemtion appears to bear somewhat the same relationship to 
0, sairenaiSf so far as the cui*ve of the horns is concerned, as is 
presented by 0. cmmon to 0. a. hodgaoni^ although the extieme 
openness and basal elevation of the spiral ai*e unique. There aie 
other dift’erences (especially as i»egards the wrinkles) of the horns 
of the Hi Argali from those of the Siberian 0, cmmo7i^ sufficiently 
apparent when the specimens are seen side by side, but almost 
impossible to describe. 

With 0. aairemia (PI. VII. fig. 2) the head of the Hi Wild 
Sheep agiees very closely in general coloration, both forms having 
the forehead dark and the muzzle white ; the white being, however, 
somewhat purer in the latter. The same type of face-coloration 
was presented at the time of its death by an Argali from the 
Altai or Thian-Shan, recently living in the Society's Menagerie, 
and figured when quite young (at which time the face was wholly 
dark) by the Secretary* as 0. ammon. As I have elsewhere 
remarked that specimen difiTered from the typical cmmon by the 
presence of a large white ruff* on the chest ; such a "white ruft’ 
being also present in the wintei* coat of the Hi Sheep. As the 
Society's Argali wajs nearly full-grown at the time of its death, it 
appears to me veiy unlikely that it would ever have developed a 
uniformly whity-brown face (especially as 0. aavrtnm has the 
face parti-coloured in youth as well as in the adult) ; and I am 
therefore inclined to think that it belonged to some form of the 
last-named species. 

The Hi Sheep is a considerably larger animal than the typical 
0, amrenaia, but (if colour be any clue to affinity) seems to come 
nearer to that sp^es than to any of the named forms which can 

1 * Wild Oxen, Sheep, and Goats/ p. 186 (1898). 

3 Proc. Zool Soc. im, pi. viii. 

* * Great and Small Game of Europe, Ac./ p. 124 (1901). 
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be identified with certainty. I accordingly propose to regard it as 
a local race of that species, with the title of 0. sairensis littledaleA. 
The white muzzle and dark forehead serve to distinguish 0. sairensis 
fi*om both 0. poll and 0. ammon ; and the typical Saiar imje of the 
former species may be diflerentiate<i from the Hi race by its 
inferior size and the much closer spiral formed by the horns. J 
have elsewhere suggested that 0. sairens^is should be known in 
English a-s Littledale’s Sheep ; ami the two luces of the species 
may l>e severally distinguished Jis Littledale's Saiar Sheep and 
Littledale’s Hi Sheep. 

The description of a new subspecies is of but little interest 
unless some deduction can lie drawn with regard to the habits or 
distribution of the group to which it Ix^longs. In this C£iso 
something of this nature can, 1 think, be suggasted. A glance at 
the map of Central Asia will show that the Saiar and Hi Sheep 
occur approximately on the same greni line of watershed; and 
that to the south-west 0. poli karelim, of the western Tliian-Shan, 
comes in on the same line, and thus continues the chain to the 
Pamirs, the home of the typical O. polL Now all these four types 
of Sheep huN O horns with a longer spiral than that of 0. amwon 
and its races, and their habitat appears to form a kind of wedge 
driven into that of the latter group. It is further notewoi-thy 
that among the Argalis the length and openness of the horn-spiral 
decreiise from west to east, as exemplified by the occuirence of 
0, poll on the western and 0. ammon hodgsoni on the ejisteni 
fixmtiers of the gi'oup. Nor is this all, for in the three species 
0, poli, 0. ammon, and 0, sairensis, the fiu ther ejist or the further 
south they go it is noticeiiblo that the less open l>ecomes the spiral 
of the horns. This is apparent when we comjxu’o 0. poli wdth 
0, .p. karelini, 0. ammon with 0. a. jnhata and 0, a, hodgsoni, 
and 0. sairensis with 0. s, littledaUi. What may be the reason 
for this feature, I am unable to conjecture. 

Admitting that the three species of Ai-gali just mentioned are 
veiy closely allied, the question may be legitimately asked, why 
they and their sul)species are not all chissecl as phases of a single 
species, as is done in the wise of the Wild Goats of the same 
region. To this it may be replied, that if such a coume were 
a<lopted it w'ould be necessary to employ quadrinomialism, in order 
to express adequately the mutual i*elationahips of the forms here 
I'egarded as loeal races of the three species mentioned. 

I may add that I have been told by more than one sportsman 
that all the Centml Asian Argalis pass more or less completely 
into one another. Without denying the possibility that such 
may be the case, it is certain that no such transition is exhibited 
by the series of specimens in the British Museum. 

I will now proceed to deal with a Wild Sheep recently brought 
by Mr. J. Talbot Clifton from Northern Siberia, at a j^int 
distant about 40 miles from the mouth of the Ytma River. 

6 * 
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The exact locality is the noith-west end of the Verkhoyansk 
Mountains, fonning tlie waterslunl between the valleys of the 
Yana and the Lena. The specimen which 1 exhibit tliis 
evening (Plate VIII.) is, J am glad to say, to be presented to 
the Biitish Museum V)y Mr. Clifton. It is, I believe, the first 
example of its kind ever brought to England. Tliere are, indeed, 
two heads of a white Bighorn Sheep in the possession of 
Mr. Rothschild (which, by the kindness of their owner, I am 
likewise enabled to exhibit tliis evening) said to lie of Asiatic 
origin. The>»e heads wei'e brought by traders thmugh Kamchatka, 
and in ^ Wild Oxen, Sheep, and Goats * ’ 1 assigned one of them 
to the Kamchatkan foiin of Bighorn. Subsequently, however, 
I obtained evidences that the Kamchatkan Bighorn does not 
tin*n white in winter, and aceoi*dingly pointeil out® that the 
identification was in all probability incorrect. I cannot identify 
eithei' of these heads wdth the spCK'imen under consideration. 

The Wild Sheep of Northern Sibeiia appeal's to have been fii‘st 
described by Seveitzoft’® in 1873, under the name of Otna borealis. 
His description, which is veiy brief and by no means satisfactory, 
is in Ruasian, but a tmnslation in German was given by the late 
Prof. Peters* in 1876. Tlie description is as follows: — “The 
specimens of this sheep, which were given by Mr. Schmidt to the 
Museum of the Aciidemy of Science>i at Moscow, 'were obtained 
from the mountains and highlands of the Pjasina [Piasina] and 
Chatanga districts of Northern Silieria. They seem to me to 
indi(»ate a form intermediate lK*t\iwn 0, nlvicola and 0, argali^ 
but nearei* to the former, from Which they art» doubtfully 
s|)ecifically distinct, and witli whicdi they may be identical. 
From 0, argali they differ by their smaller honis, inferior size,, 
and whitish belly.” 

It was subs(3(piently stated that the locality of the type speci- 
mens is the mountains sepaiuting the valleys of the Nyjnaya and 
Tunguska from those of the Pjasina. and Ohatanga,. The Tun- 
guska, it may he well to mention, is a tributaiy of the Yenesei, 
but the Pjasina discharges into the Arctic Ocean somewhat east 
of the Yenesei in about long. 185“ east. 

The tnivellers Dr. A. Bunge and Baron E. Toll'* identify with 
SevertzofTs 0. borealis, which is considei'ed inseparable from 0. 
canadensis, a sheep found in the Verkhoyansk Mountains, and 
thence down the valley of the' Lena, to its mouth. 

This sheep is Undoubtedly the same as the one obtaineii by 
Mr. Talbot Clifton ; and if the former be rightly identified with 
0, horeaUs (as is probably the case), the latter must likewise 
belong to that form. 

The first point to mention is that Mr. Clifton's specimen shows 
no signs of affinity with the Argalis, but is in every respect a true 
Page2$4. 

^ * Gmt and Small Game of Europe, Ac.,* p. 23, 

® Trane. Soc. Moscow, vol. viii. art 2, p. 168 (1878). 

^ Monatsber. Ak. Berlin, 1876, p. 180. 

^ See Beitrage Kennt. Russ. Reichs, ser. 3, vol. iii. p. 102 (1887). 
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Bighorn, |)erfeet]y distinct from the Kninchatkaji repre^seiitative 
of that group. 

Compared with the Kamcliatkan Bighorn, the Wild 81u)ep of 
the Yana is essentially the same type of animal ; although its 
general coloration is decidedly lighter, thei’e is a, much greater 
j)roj)oHion of white, and the dorsal strejik and tail are much 
darkei*. 

The Kamchatkan Bighorn maybe roughly descriljed as a nearly 
uniform grey-fawn animal, with a comjmratively small white 
rump-pat<*h, a ceitain amount of white on the muzzle, jK)stero- 
internal sides of limbs, and iiudei*-pai*ts, and a brown tail, which 
is remar-akably shoit and broad. In the male of the Yana Sheep 
the white rump patcli is much larger, although it does not include 
the shoit and bushy tail, or extend on the buttocks above its line 
of origin. The face, too, is white, with the exception of a W(K)d- 
brown transverse band iinMway between the nostrils and the eyes, 
which expamls out to include e^ich cheek. The whole naj)e is 
als() white mingled with grey. An indistinct dark line runs down 
the back and l)ecomes more distinct as it approaches the tail, 
which is blackish brown. There is also a larger proportion of 
w hite on tla^ legs and und(*r-j>ai*ts. An impoHant <lifterenct* fi'om 
0. 7 iioicola is to be found in the markedly larger ears, which are 
very thickly haired. 

A female head, brought by Mr. Clifton, is wdiolly givyish white, 
passing into pure wdiite on the forehead and nnizzle. 

The skull j)res(*nts jdl the features distinctive of that of the 
K all icl la tk an Bigl lor 1 1 . 

There can, 1 think, be no <piestion but that the* Yana Sheep is 
nothing more than n local lace of the Kaim*hatkan Bighorn. And, 
although these two animals difler more from all the American 
Bighorns than do the latter from one another, J am of oj>iuion 
that it is advisable to regfird the whole gioup as l(K*al ])hases of 
a siuglc‘ variable type. Jf this view be accepttsl, the scientific 
name of the Siberian Bighorn will lie Ovis caHadenais Jtorealis. 
So far as 1 know, no English name has been suggested for 
this sheej), which, I think, may be colhujuially designat>ed 
Clifton’s Jhghoni. 

EXPLANATION OF THE PLATES. 

Plate VII. 

Fig. 1. Head of LittlodaleV Ih Shwp sairemis Uttledalei\ from the t\pc 

s|)cciim'ii in the Hritish Museum. 

2. Head of Littlodale’s Saiur Sheep {Ovis sairensis), from the typo spocimoii in 
the British Museum. 

Both hgurcK one-fourth nat. size. 

Plate VIH. 

Clifton’s Bighorn (0»is camdemis horealis)^ from the ram brought hy Mr. J. 

Talbot (-lifton from the Yana Valley. 
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2. Remarks on certain DiflFerences in the Skulls of Dicyno- 
donts, apparently due to Sex. By R. Broom, M.D,, 
B.Sc., C.M.Z.S. 

[Rieceived April 11, 1902.] 

(Text-figui*e 16.) 

In classifying the Dicynodont skulls from the Karroo deposits 
of S. Africa, one is at once met by the difficulty that scarcely two 
of them seem to agi’ee in all respects. Even in a series of skulls 
from one stratum and one loca lity, and where the presumption is that 
a number at least must belong to the same species, the differences 
are such that one might readily incline to make each skull the 
type of a distinct species. Owen, in his ^ Catalogue of S. African 
Reptiles,’ describes 36 specimens of Dicynodont skulls, and these, 
he believes, represent 32 different species. Lydekker, in his 
British Museum Catalogue, recognizes among Owen’s specimens 
only 18 good species and 4 which are doubtful. 

Though the difficulty in classifying Dicynodont skulls is to some 
extent due to the different ways in which specimens are crushed 
and to the imperfection of the specimens, it is mainly owing to 
our ignomnce of the changes which may be produced by age and 
to the differences due to sex. Small Dicynodont skulls are found 
not more than 3 inches in length wdth well-developed tusks and 
well-ossified bones, which in their geneml characters resemble 
some of the largest skulls that have been discovered. Until a 
much greater number of specimens has been found, it will be 
impossible to decide definitely whether many of the small skulls- 
ai*e those of small species or of the young of the largei* kinds. 
With regard to the difterences due to sex, I have come across a 
few skulls which seem to give us some help. 

In Poit Elizabeth there is a Dicynodont skull in the collection 
of the Eastern Province Naturalists’ Society, which differs very 
markedly from any previously described; and this I have de- 
scribed ’ as the type of a new species, Z>. latifrom. In the Gill 
College, Somerset East, is a large skull which I believe belongs to 
the same species, but which differs veiy strikingly from the Port 
Elizabeth specimen in the stincture of the maxillaries and tusks. 
Both the skulls are from Burghersdorp, and agree in the follow- 
ing features ; — The nasal region is veiy greatly developed and has 
a prominent median ridge ; the frontal region is flat and exceed- 
ingly broad, causing the orbits to look directly ofitwards; the 
paiietal crest rises sharply up from the frontal plane, making an 
angle of about 120® with it. In the Port Elizabeth specimen the 
tusk is feeble and is dii*ected forwards almost in a line with the 
malar arch. Along the lower margin of the maxillary there 
passes backwards from near the root of the tusk a well-marked 

> R. Broom, ** On two new Spocief} of Dioynodonts,” Ann. S. Air. Mas. vol. i. 
pt. 8, 1809, p. 462. 
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bony ridge, which is directed outwards and slightly downwards. 
In the Gill College specimen the tusk is very powerfully developed 
and is directed mainly downwards, and in connection with the 
great development of the tusk the maxillary is a very ma><sive 


Text-fig. 16. 



Outline views of skulls of Dictfnodon : (A) male and (B) female. 

bone. Instead of the hony ridge seen in the Port Elizabeth speci- 
men, we have here, in a similar situation, a great thickening of l)one 
forming a tuberosity more than twice the width of the ridge in 
the other specimen. 



88 


DR. R. BR<X)M ON THE SKULJUS OF DIOYNODONTS, 3, 

As the two spedineus are fi*oiii the same locality and agi^ee 
closely in most of their charactenstic features, it seems imsonable 
to conclude that the difterencas in the maxillary development are 
due to sex; the male having the powerful tusk directed xlown wards, 
and the female the small tusk which is directed more forwards. 

The accompinying drawings (text-figs. 16 A & 16B, p. 87) 
delineate side views of the two specimens, paHly I'estoied. In 
the male the lower jaw has been restoiml from the jaw of 
D, leoniceps. 

That the difieinnces are due to sex receives confirvnation from 
the skulls of other forms. 

The typ of Ow'en’s Dkynodon tiyriceps is a skull wdth a very 
powerful downwardly directed tusk. Near Pearston 1 have 
discovered n skull wdiieh, though iinprfect, agrees closely with 
1), iigriceps in its posterior region, but the tusk is so inconspicuous 
that fit fiist one w^ould think tlie skull Monged to a species of 
Ihle^todon. As in the female 1), latifrovSy the tusk is directed as 
Tiiuch forwards as downwai'ds, and has a diametei* of only lialf 
that of the tusk of the male (Ow’en s type), though the skull is 
even a little larger in the female specimen. 

In r(^moo?OR-skulls we find similar <lifferences in the maxillary 
development- skulls with jKiw’erful downwardly-directed canini- 
form ridges, and skulls with feeble, flattened, fonvardly directed 
maxillary prexmses. Ow en’s type of Ude/nodmi bain I is a good 
exiimple of what I believe to be a male skull. The little skull 
wdiich I have recently figured as the type of L\ ymctlis^ is 
probably a fairly typical female skull. I have in my [possession a 
skull which! believe to Ije that of U. balnij but which has a feeble 
maxillary vei*}' much resembling tliat in the type of l/\ yrac 'dk, ^ 
If it is not the female of U. haim, it must be of a uew^s[)e(*ies ; and 
as the difl:erences in maxillary development are closely comparable 
to those seen in the twx> types of /)ec7/ao(io7t-skulls, one feels 
juvstified in concluding that the specimens with the feeble maxillfc 
are females. 

Besides the difterences in maxillary development, it is probable * 
that when more [)erfeci specimens are found a number of additional 
con-elated characters will he discovered. The arches, so far as 
preserved, are undoubtedly more feeble in the female Dictpwdmi 
latifronsj and it is [probable that the squamosal will be found to 
be less greatly developed than in the male. It is also highly 
probable that the lower jaw in the female is less massive than in 
the male. 


1 R. Broom, “(Jn tbe Structure and AfRnilies of UdenodonP IVoc. Zool. Soc. 
1901, vol. ii. p. 162. 
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1). A Note upon the Gonad Ducts and Nephridia of Earili- 
worins of ilie Genus Kitdrilnti. By Frank E. Beddaud, 
M.A., F.Il.S., Vice-Secretary and Prosector of the 
Society. 

[ Rm*ived April 14, 1902.] 

(Text-fi^jures J7 20.) 

( 1 ) ( hndnct. 

Altliou^Oi a coiihideralile miiiilier of iiitaiioiis ha ve l>eeii piiblisheil 
which (h‘al entirely or in pai*i witli the fc'iiiale reproductive 
organs of p]ndrilns, I ani able in tli(‘ ])re.sent coininiinicatioii 
to a<ld .some new facts i.o what has ])een ali(‘4idy ascei'tained. 
The oiiginal describer of tin* genus and of the organs in (juestion 
was IVrvier, wliose account ainl figures au* paitly coriect, thougli 
he mistook foi- the ovary tlu* homologue of the leceptaculum 
ovoiMinu or egg-Nic as it is .simpler to call this cavity wliich lodges 
the <le\ eloping ova Latei* the .striictiire of the.se organs was 
moje corr(*ctly de.MailaMl by m\self, tin* continuity of the .siic 
containing lijie ami de\ eloping ova with the uudonbti'd oviduct 
htdiig demon.strated . b\ Perrier the .siu* had been figured as 
att4U‘he<l to the Nvall of the .spia-mathecal sac jii.st at tlu* point 
where the oviduct, ternu*d by him “ nn tube . . entoi tillc, ’ and 
not identified as the oA’idnct, opens*. This as ('onfirme<l later 
by Dr. Jl(»i.st, vvlio a<lded .some dt‘taiis \ Neither Dr. Hor.st nor 
L saw the real osaiies in any of the sjiecimens which we examined. 
Shoilly after J found in the xiiith segment of some examples of 
tlu* genus from liritish fluiana, a ])air of cellular bodies lying in 
the usual jK^sition that is iH*cujaeil by ovaries, and \vrajiped in a 
snudl sac which I foiUul to ojien into the duct of the .spcrmathecal 
sack Dr. Hoist's investigations fina 11} .settled the matti*r, and 
proved concln.siNeIy that the cellular bodies in the xiith .segment 
of Kndrilna are inaries . 1 thought, however, that this genus 

po.sses.sed two pairs of ovarie.s^ tho.se of the xiiith segment, and a 
pair in tlu* xiNth which have bmmie iinolved in the egg-.siic. 
This \iew* is also taken by Eisen, who has imule the latest con- 
ti’ibution to the subject, and whase figure of the female repioductive 
.sy.stem in this anneliil is the l»t*st with which 1 am acfjuaintt*d 
I believe that we aie now', owing to these various memoirs, in 
pos.se.s.sion of ac(uiiato information concerning the organs in 
(juestion in the sexually mature Kadrilus. Hut thert? is not at 
present any certainty as to the con e.spotulence of the several 
parts of the eoinplicate<l a])pai’atus with corresjxmding regions in 
tlie ecjually complicated female organs of the other E\idrilida*. 

' Nouv. Arch, dn Mtiseuin, viii. (1872) p. 71. 

2 Zool. Aimoig. 1886, no. 224; Proc. Hoy. Soi*. Edin. \iii. (1885-86) p. 672. 

^ NoteH from tbo Leyden Mnsenra, ix. p. 247. 

* Zool. Anzei;?. 1888, no. 293; P. Z. S. 1887, p. 372. 

» M^m. Sot*, ^ol. France, iii. (1890) p. 223. 

« Proc. Calif. Acad. 8ci. ii. (8) 1900, p. 136. 
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Indeed, the genus Eudt'Um at present seems to be rather 
exceptional in the structure of these organs. No one, so far as I 
am aware, has traced out the development of the various ducts 
and pouches of the generative organs, by which alone a clear idea 
of the homologies of those parts can be acquired. It is this part 
of the subject to which T desire to draw attention in the present 
communiaition. I have studied three series of longitudinal 

Text-fig. 17. 



Serios of three sections through the immature female generative system of Endri1n»i 
highly magnified. The sections follow in order from above downwards. 

S, septum dividing segments xiii./xiv. : F, oviduct j A, receptaculum ovorura ; 
S.P, spermathecal sac. 

In section 1 the oviduct and spermathecal sac open into the ocelom. 

sections tlirough the genei-ative region of immature and quite 
small examples of a species of the genus MudHhis, which, on 
account of their immaturity, I have unable to identify. So 
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far as the anatomical characters allow me to guess, the species 
does not seem to be at all ditferent from Eadi'ilus eugenice. 

Both Drs. Horst and Eisen, as well as myself, have stated, or at 
least assumed, that the spermatheail Siic of Eudrihts opens on to 
the exterior by the laterally placed and paired orifices ujK>n 
segment xiv., and that the oviducts open each one of them into 
the spermathecal Siic some little way in front of the external pore 
of the latter. This idea is illustrated in a graphic form by Eisen, 
who colours the spermathe<;al sac blue and the oviduct j)ink ; he 
alvso speaks of the ovidu(;t as opening into the spei mathecal s(ic. 
This idea, which has been thus generally accepted, is nevertheless 
totally wiong \ In the youngest example of this w’orm which I 


Text-fig. 18. 



Coiitinuatioii <»f thr H«rics repi in te\t-Hg. 17. Lettennp; hs ht^foio. 

In MH'tion 1 the hranch IVoni the reeeptaeulum (A) ha^ nearly joined tlie 
oviduct (P) ; in section 2 they are completely fused. 

have had the opportunity of studying, tlu* septum dividing- 
segments xiii./xiv. was thickened considerably iii the ivgion which 
is occupied by the female efierent system, llicre were no jiores 
upon the extei’ior of segment xiv. in the place where thos(» 
exceedingly conspicuous orifices are to be sei*n in the mature woi in. 
But a careful scrutiny of the sections (text-figs. 17 & 18) in order, 

* It may l)e pointed out, however, that Dv. Horst letters the combined duct which 
leads from the oviduct and spermathecal sac to the exterior “ ov.,” udnch, in the 
explanation of the lettering, is stated to signify oviduct. Si‘o he. eU. Mc^m. Soc. 
Zool. France, pi. viii. dg. 14. 



92 MK. F. E. BEDDABD ON THE [June 3, 

shows that a tube of feeble dimensions and with a thick muscular 
wmting nearly reaches the exterior at a point not far off the lateral 
setae of that segwient. This tube actually perfomtes the body -wall 
for a certain (short) distance, and is undoubtedly the tube which 
afterwards opens at the same spot, atid has been i*egarded as the 
naiTower, distal, pai*t of the spermathecal sac. Ti-aced in the oppo- 
site direction, this tul)e approaches the thickened septum which 
separates segments xiv./xiii. It enters into the thickness of that 
septum and traverses it obliquely and dorsally in <lirection. At 
or about the middle of the septum the tube gives off a branch, or 
is joined by another tube, which also passes obliquely through the 
septum and in a short straight course. The direction is, however, 
back again towai*da the lumen of segment xiv. This second tube 
ends in a. smallish I'ounded body, whose interior is divided up by 
trabet*uhe, and which is plainly the reeepbiculum ovorum or egg- 
sac. It seems to be clear, therefore, that the two tubes together 
constitute the oviduct of the matuio worm which, as is well 
known, (qjens into the egg-sac. But in this c^se, we should have 
the anomaly of the ovdduct being (ioiinected with the egg-sju*. 
alone, as indeed Eisen states to be the case in the sexually 
mature worm. The anomaly, howevei*, does not exist. Tlie two 
tubevs that we have been just considering oj)en almost immediately, 
after their junction the one with the other, into the cavity of the 
xiiith segment in common with a sjk*. which extends dorsally, as 
well as ventrally, for a short distanc^e. It might be sidd, indeed, 
that tlie mouth of the two tubes is rather into the sac, which 
then, in its turn, optius into the cmlom of segment xiii. At the 
point of o|)ening, the columnar epithelium lining the tube liecomes 
more pronounced, an<l this i*egiou may be lookecl uj)on as the funnel 
of the oviduct. In fact, ^e have in the immature worm tin oviduct 
which opens into the xiiith segment on the one hand, and on to 
the exterior on the other, a bmnch Wing gi\ en off to the egg-stm 
on the way from the internal to the external orifice. The genus 
Eudrilm^ therefore, is not exceptional among Eudrilida* ; the 
oviduct, as in at least many genera \ communicates with the 
exterior by a poi'e on the xivth segment quite iadej)endently of 
the spermathecal sac ; at the other end it divides into two tubes, 
one of which o{>ens by a funnel into the egg-sac, the other by 
another funnel into a pait of the system of sacs involving the 
ovary. This statement of course lefers to the adult woiiii, in 
which the spermathecal sac is closed from the body-cavity. Tlie 
spermathecal sac* therefore of this genus is, as in other Eudrilidie, 
a part of the egg-cnnducting apparatus, here simpler than else- 
where. The spermathecal sac has no orifice of its owb to the 
exterior : it merely opens indirectly through the medium of 
the oviduct, just as do the sacs involving the ovaries in the genus 
Stuhhncmnia^, But in the last-mentioned genus there is, in 
addition, an entirely ind^ndent orifice of the system of egg- 

1 Bee Beddai*d, P. Z. S. 1801, vol. i. p. 854. 

3 Beddftrdi loc, eit 
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conducting Hacs f)n to the exterior by a. me»lian unpaired poi*e. 
Of thiK thei*e is no trace in EudrilnH^ which thercfoi*e, so far, is 
more ckxsely allieil to NeimHodriltis than to any other form whoso 
anatomy lias lieeii adequately studieil. J3iit in Nermrtodrilus the 
large sac, which is clearly equivalent to the spermatluK'^il me of 
Emlrihta and other genei‘a, is |)ermanently open into the (cavity of 
segment xiii. This i*epi*esents an innnatui*e condition such as is 
tiiiiisitory in Eudrilm, 


Text-fig. 19. 



XIII XIV 

DiagrrmntiiHtic representation of female reproductive system of EnJnfuit. 

D, gland ap])eiide<] to .'^perinaihet^l sac ; Of/., oviduct ; Or., ovary , 
Ro„ recwptficuluni ovorum ; A’/)., sjMjrmathec'al sac. 


The accoin[)anying diagiiim (text-fig. 19) will thorefoi-e 
pi*esent more accumtely than the hitheiix) })ul)lished figures the 
distin<*tions between the difiei-ent regions of the egg- conducting 
apparatus in Eudrilus. There are two other jioints with which 
I wish to deal liefore leaving the female eft erent apiwmitus. In 
the fii’st place, I have found in these immature worms no trace of 
the ‘‘ovidiujal gland” attached to and opening into the sjierma- 
theca in adult examples of the worm. The second matter has to 
do with the ovaHes and the sacs in which they are enwmppetl. 
It is noteworthy that in these young worms the ovary was many 
times larger than the testes ; and that, while the latter showed no 
developing sperm in their neigh bourliood or in the sjiei*m-saci?, 
the cells of the ovary contained some very large and nearly fully 
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developer! ova. It appeal's to me that this dicdioganiy, resulting 
in the earlier maturation of the female gonad, has a relation with 
the complicated comlition of the efferent apparatus. 1 have on 
former occasions dwelt upon the difficulty of the tmnsit of the 
eggs into the egg-sac of the xivth sagment, and used that 
difficulty as an argument in favour of regarding the egg-sac as 
Ideally I'epresenting a second ovary which has become involved by 
the sac. This view I abandon so far ns concerns Eudrilm ; for 
in the young stages, when the egg-sac is empty of eggs, theie is 
no trace of .any ovary in the segment which contains it. In the 
adult worm, the tiact of oviduct which lies l^tween the egg-sac 
and the junction of the oviduct witli the hmnch that opens into 
the egg-conducting appiratus is long and much convoluted. 
This is well shown in Eisen^s figure referred to. 

In the immature worm the transit would be compiratively 
short and not hampered, moreover, by any ciliary action. This 
consideration, coupled with the early development of the female 
sexual cells, apj»ears to me to have some significance. The ovaries 
ill the most immatuix^ worm which I have examine<l wci'e enclosed 
in a sac .arising fiom the septum lying lietween the xiith and 
xiiith segments. This sac was apparently completely closetl. In 
slightly more mature stages the sac of one side was pix)longed 
into the short tube which I, Br. Hoi'st, and I3r. Eisen have 
described in the adult worm. I ascertained that this egg-tube 
opened into the sjiermathecal sac ; but, in addition tf) this, the 
tube gave oft’ a branch which crossed the iKHly-wivity alxive 
the ventml blfKxl-vessel, and opened into the s{)ei'mathecal sac of 
the oppisite side of the body. The ovary of that side was 
enclosed in the usual swic, which was not pi'olonged into an egg- 
tube. This state of affairs, whether nonnal in the ► species, or 
only occasion a IW to be met with, recalls the more usual character- 
istic of the Eudrilidap. In other genera, for example in Helh- 
drihcR^, the same communication between the ovary and both 
spermathocal sacs occurs by a slender tube crossing over the 
nen^ous system and ventral blood-vessel. 


(2) Spenm^ducta. 

The anatomy of the male efferent organs in the adult Eudrilus 
has been also fully desci'ibed by the authors quoted above. But 
here, again, nothing up to the present time is known of the 
condition of the various parts of this system in the immature 
worm. I find that the spermiducal glands are in the form of a 
single tube, with no division of the lumen such as exists in the 
glandular tube of the sexually mature individual. It seems, 
therefore, that the double spermiducal gland of the adult is not 
formed by the fusion of two distinct tubes, but that the division 
is secondary. There is naturally no terminal sac into which this 

* Quart Journ. Micr. Sci. xxxii. (n. b.) pi. xix. fig. 41 , 
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opens, nor any titice of the penis or of the cushion -like j)a<l on to 
which opens the duct of the “ U-shaj)€Ml tube.” The latter, which 
is distinctly coinj)osed of two tubes, opens after the two tubes 
have united into tlie terminal section of the spermiducal gland 
just before th(‘ oj)ening of the latter on to the exterior. 

1 may finally obser\e, witli regard to the spermiduciil glands, 
that the duct of the nephrhlium opens in common with the duct 
of that fifland, as is also the cjtsc with IJeliodrilns \ 


(‘1) Nephrklia of Genital Segments, 

J <lo not think that it luis })een j)ointed out that the neidiridia 
of Kadrilus are impeifect in the xith, xiith and xivth segments. 
The nejdii'idia of those* segments have no funnel o})ening into the 
si*gm(*nt in front. It is of course proverbially difficult t-o prove a 
negative. But, in this case, the funnels when 2 >i’t\sent are .so 
(ixti'emely conspicuous, that it is not easy to undei*stand how' they 
can have been missed if i-eally pre.sent in tliP segments where 1 
Indieve them to be deficient. Moreover, the funnel when present 
is sufflci(*ntly large to appear in four, or even five consecutive 
.sections. In no instan(*e- and 1 havt* i*arefully examined both 
sides of the Ixwly of three, examples - was there the fainte.st toce 
of anything that could be put <lown to even the degenemtt* rudi- 
ment of a funnel. The ])er.si.stt‘nct‘ or non -persistence of nephridial 
funmds in tliose segments which c(»ntain tin* funnels of the gonad- 
ducts has not been much empiired into ; so far, at lea.st. as 
concerns th<* terrestrial ()ligocha‘ta. In the majority of the 
a(juatic forms the entii-e n(*p]iri<lium of the segments concerne<l 
vanishes on the a]>pearanci* of the gonad-ducts. J publi.shed some 
years since “ se^■eral reasons for believing that in Ociochfetas 
vrultiporiis the funnels of tin* nephridia belonging to the genital 
.segments were actually converted into the gonad-duct funnels. 
On theoretical grounds only my contention has been questioned 
by Mr. OcH-xlrich '. Jn his opinion, and to this view Prof. 
La.nke.ster has given in his adhesion ^ there can be no connection 
l>etween the funiuds of the two kinds of tubes, inasmuch as the 
gonad-funnels aix? morphologically different from the nephridial 
funnels, being the internal a|>ertui-es of the ca*lomo-ducts.” 
That c(elomo-<lucts quite distinct fnan nephritlia exi.st in the 
01ig(H^ha*tJi J fully believe; but 1 am not (*onvinced that. the\ 
arc the ovuluets and sj)erm-duete. A.sreal crelomo-ducts 1 reckon 
the pore.s upon the xiiith segment in Sewertodrilm, the .S])erma- 
thecal sac’* and its cxtei'iial orifice in Lyhiodi'ilHs, and a variety of 
similar structure.s which ai’e in effect ducts leading from the ccelom 
to the extenor. Nor can thei’e be any posisible confusion between 
such structures and nephridia. It may be I’eadily admitted that 

1 Loc, eit. pi. xix. tig. 40. 

* Quart. Jouni. Micr. Sci. xxxiii. (u. s.) p. 49o. 

^ Op. cit. xxxvii. (n. s.) p. 491. 

* A Treatise on Zoology : edited by E. Itay Lunkestpr, part ii. p. 13. 
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the absence of nephiidial funnels au<l the pi*eaeiice of gonad- duct 
funnels, iu segments x., xi., xiii., d<)es not of itself prove that the 
former havt^ iHHm t'onverted into the latter. But the facta are 


Text-fig. 20. 



A, nephridial funnel ot Bf^nchidbdella (after Mooi'e). 

F, funnetcell ; P, peritoneal cell. 

B, developing riephridium of Rhij^nehelmis (after Vejdoveky). 

F, funnel ; P, vesicular region of nephridial cells. 

C, funnel and suMucal fnunel of AUoIobopkora (after R. E. Bergh)* 

F, nephridial funnel ; P, peritoneum ; O, aiierm-duct funnel. 

not at variance with such an assumption. Bergh and Lehmann 
have both pointed out that the nephridial funnels of Lumhricus 
{sensu laio) persist for a longer or shorter time in the segments 
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into which the funnels of the gonad-ducts open. This fact appears 
at first sight to be fatal to my hypothesis. I am not, however, 
convinced that it is necessarily so. In Dr. Bergh’s figure^ 
illustrating the first origin of the funnel (text-fig. 20, 0, p. 96), 
it will be noticed that this sperm-duct funnel originates a-s a 
thickening of the peritonetil covering of the nephridial funnel. Here 
it may be urged that the peritoneal covering of the nephridium 
is not the funnel itself, but a layer simply enwrapping it, and not 
i-elated to it any more than is the peritoneal covering of the kidney 
in a vertebrate to be looked ujwn as a part of the kidney itself. It 
may be pointed out, however, that what is called peritoneum 
in these Annelids Ls apparently not quite to be compared to the 
cellular lining of the cmlom in a vertebrate in eveiy case. For 
example, in Rhyiichelmis Vejdovsky lias shown ** (text-fig. 20, B, 
p. 9(5) that the vesicuLir cells involving the nephridium are deri- 
vatii^es of the actual nephridium itself, and not of any peritoneal 
covering. The nephridium, in fact, is not covered by a layer 
independent of itself. An even more striking fact is afforded 
by the condition of the nephridial funnel in the Discodrilid 
Branchlohdella. In a species of this genus, Mr. J. P. Moore ® 
has figured (text-fig. 20, A, p. 96) an absolute continuity between 
the cells of the small funnel of that worm and a long thin 
cell enveloping the funnel outside and thus presenting the 
appeamnce of a peiitoneal layer. Mr. Mooi’e has remarked not 
only ujKm the direct continuity ” of these cells, but also upon 
the I’esemblance of the nucleus of this “ peritoneal ” cell to those 
of the funnel-cells which “ is very striking.” It apj^ears to me 
that these various considemtions show that it is at leiist premature 
to regard the gonad - funnels of the Oligochseta as essentially 
diffei’ent from the nephridial funnels. None of the facts which I 
have allied attention to here are at variance with the older riew 
of the intimate connection between nephridia and genihil ducts 
in the Oligochseta 

1 Zoitsclir. f. WINS. Z<K)1. xliv. pi. xxi. fig. 19. 

2 Eutvirickolun^gcschichtlicliu Untersuchuugeu, 1888-92, pi. xxvi. figs. 11, 12, 13. 

8 Jotirn. Morpn. xiii. pi. xxi. fig. 10. 

* The couu^'tion hetweeu the gonsd-fannelH and the nephridial funnels may he 
indeed not without analog' to the connection between cei-tnin cartilages in the 
vertebrate skeleton with subsequent ossifications. The line between membrane-bone 
and cartilage-bone is not always plain and easy to draw, and there are cases where a 
bone originally formed in cartilage comes to be later a product in part or entirely 
of memb^rane independent of the cartilage. A condition of apparently total in- 
dependence is thus pixKluced, w'hich masks the real connection. This is possibly the 
case with the bones investing the palato-pterygoid arch in the higher vei-tebrates* 
And other instances might be quoted from this and other organs ana systems. 


Proc. Zool. Soc.— 1902, You II. No. VII. 
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' 4. On the Murine Spiders of the Genus Desis^ with 

Description of a new Species. By R, I. PooocK, F.Z.S. 

[ Received May 22, 1902.] 

(Text-figui*e 21.) 

In this paper an attempt has been made to collect what is 
known of the habits of the marine or, more strictly speaking, 
littoral Spiders belonging to the genus Deals, It has been im- 
possible to give a full account of the specific chaiucters of all the 
known forms, since only four out of the seven described species 
are actually known to me. For the remainder I have been de- 
pendent upon the figures and descriptions published by other 
authors. 

I have already pointed out (Ann. Mag. Nat. Hist, (6) xvi. p, 143, 
1895) the identity between the so-called genera />6sts, Dandridguty 
and Rohaoniay and Simon has subsetpiently and indejHjndently 
confirmed the synonymy of Desia aiid Eobaonia (Hist. Nat. Amign. 
ii. p. 228, 1898). The genus Paradeaia was instituted for the 
reception of the two S. African species of the same group, which 
differed from the species i*ecorded up to tliat time from the Indo- 
find Austro-Malayan and New Zealand sejis in the wider spicing 
of the eyes and the weak spine-aiinature of the legs — chaiuctei's 
wdiich, taken in conjunction with the geographicjal <listributioii 
of the two sets of species, appeared a sufficient bfisis for the 
establishment of the genus Paradeais, 

A few months ago, however, the British Museum received from 
Miss Kenyon a specimen of a marine spider which was discoveml 
on the coast of Victoria, in Austi-alia, Curiously enough, this 
spider in the spacing of its eyes appi'oximates to the South African 
.species; and in the spine-aimature of its posterior legs is also 
more nearly allied to the latter than to the known New Zealand 
and Austro-Malayan forms. 

Since, therefore, no reasons based upon geogmphical grotmds can 
now be alleged in support of the genus, I propose to drop Pwra- 
d^aia as a synonym of DeaiSy on the supposition that additional 
inte^ediate forms between the two types will in all probability 
be disrovered in the Australian seas, and also because, so far as 
the spine-aimature of the legs is concerned, the two South African 
species appear to differ from each other more than one of them 
does from the new Australian sppcies. 

Genus Desis Walck. 

Daaia Walckenaer, Ins. Apt. i. p. 610 (1837). 

Dmdrv^a White, Proc. Zool. Soc. 1847, p. 6. 

Eohaonm 0. P. Cambridge, Proc. Zool, Soc. 1879, p. 686. 

Pa/radesia Pocock, Bull. Liverpool Mus. i. p, 75 (1898). 

In (^ee it may be found possible and desirable in the future to 
resuscitate any or all of the above-given generic n»Tnes, it is 
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udvisjible to out what are the type-species to which these 

names must remain atHxod : — 

TJie type of the geiiiis Denis is the sj>ecies i*epresented by the 
sjwHumeTis (? in the Paris Museum) dasci'ibed by Walck- 
enaer as Denis di/nderoides. 

The tyjje of the fftnius Dandrldgia Ls the sj)ecies represented by 
tlie s{)(^>cim(‘n in tlie Jiritish Museum descaibed by White 
as DandrUhjia dysderoides, 

type of the genus Rohnotiia is the species I’epresented by 
the spc'cimen in the Rev. O. P. Cambridge’s collection 
describe<l as Rohsonia marina. 

Tlie type of the genus Paradesis is the spiicies i*e[)i‘esented by 
the specimen in tlie British Museum described as 
tnhicola. 

1. Desis maetensi L. Koch. 

Drdn tnartenni L. K()<di, J )ie Araclin. Austral, p. ‘147, ]»1. xxix. 
tigs. 2 ‘29 (1872) ; T. (J. Workman, Malaysian Spiders, no. 1 1 , p. 74 
(1890). 

Log. Singaport! ; Pulo in the Java Sea. 

’Che British Museum lias sj^ecimens of this specaes from Singa- 
j>ore {Magor Archer^ Lieni. Kehall^ and P. F. Bedford). 

Lieut. Kelsall’s sp<K‘imens, which were forwarded by Mr. H. N. 
Jliilley in 1 890, were ac(*ompanied by the following information : — 
•• From the holes bored in the coial rode by a species of JAiho^ 
phaya, Fi*om Buran Dumt Reef near Blacku Mati Island. 
Nearest land ^ mile distant. Ri'of uncovered at half -tide.” 

The announcement of the iliscovery by Dr. von Martens that this 
spider is truly marine ('licited the following expression of opinion 
from Dr. C. L. Koch, to whom the specimens were submitted for 
description : — ‘‘[The spider] was collected by [Dr. von MaHens] 

on (!oral-i’eefs at 8ingapore The species is remarkable in 

t hat it 1ms established itself in these reefs, which are only tem- 

liomrily uncovei'ed by the sea Tlmt the species dis<*ovei’ed 

by Dr. E. von Martens and Dr. Johswick van really, like our 
indigenous Aryyn oneta aqnatica Cl., live under water, is to me 
tioubtful in the highest degree, for it is wanting in the outward 
visible signs of the lireathing apparatus which corres})onds to such 
submarine mode of life, and which has been anatomically de- 
monstiated in Argyrcnieta aqaatwa^. It also speaks against it, 
that yet another species of spidei*, an Att^is, w>is found on the 
siiiiKi coral-i'eefs, and we may tissume with all certainty tliat this 
is a tme terrestrial foimi. I opine that these spidei-s, perhaps in 
former times, were floatefl in an accidental manner from the laml 
to these reefs and how live in the holes of the coml-bank, within 
which they withdraw at the time of flood, and wliich they close 

1 This is Bcaroely true, for, as I have pointed out (Ann. & Mag. Nat. Hist. (6) xvb 
p. 143), BesU martensi ban the tracheal alit large and well in advance of the 
spinners, though not so far forwards as in A. aqmtica. 
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Egainst the entrance of the water with a thick web. .... When 
once both sexes had been tiansfen^ed to the coral-reefs, the species 
would increase and foim a colony there.” 

Dr. Koch siibse(iuently received the following further infonmi- 
tion flora Di*. von Maitens : — “ During my residence at Singajiore 
in Octobei’ 1 861 , 1 repeatedly visited a coral-bank in the neighbour- 
hood of New Harbour, of wdiich large tracts were exposed above 
water during the ebb, at the time of new and ' full moon. My 
attention wfus chiefly directed to Crustacea and Mollusca ; I tore 
off pieces of coral and broke them up to get at the creatures 
liidden within. To my astonishment, I several times observed 
spidei’s hurriedly escaping. The idea occurred to me at first that 
we ourselves had brought them from the shore in our clothing. 
.... This suspicion was rendered unlikely by the frequent repe- 
tition of the event, and was conclusively disproved, as Dr. Johswick 
found a web of undoubtedly one of these spidei*s in an old dead 
mussel-shell between the oonil, stretched sheet-like in the cavity 
of the shell ” (C. L. Koch, Die Arach. Austral, pp. 349-350). 
Dr. Koch had previously discussed the discoveiy of the marine 
habits of this Spidei*. 

Mr. T. G. Workman (Malaysian Spiders, pt. 10, p. 74, 1896) 
writes of this species : — “ This spider w^as discoverecl by me on the 
Bkcku Mati coral-reef off ^ the- New Harbour, Singapore, the 
place where it was fii*st discovered by Dr. Martens in 1861. 1 

found it was perfectly helpless when placed in a l)ottle of water, 
showing in eveiy way tlmt it was not in its natuial element. It 
lives in holes made by a species of Lithodomua, and spina a 
matted web aci*oss the hole an<l so keeping an air-chamber for 
itself during flood- tide. It is found in considerable numl>ers, but 
as it runs with gi*eat inpidity, is veiy- hard to catch.” * 

2. Desis MAX1I.LOSA (Fabi*.). 

Aranea maxillosa Fabricius, Eut. Syst. ii. p. 411 (1793), teste 
Schiodte. 

JJesis dysderoides Walckenaer, Ins. Apt. i. pp. 610 <k 682, pl.iv. 
fig. 151 (1837), als(j ii. p. 483 (1837); L. Koch, Die Arachn. 
Anstml. p. 347 (1872). 

Desia maxiUosa Simon, Hist. Nat. Araigu. ii. p. 225, figs. 215- 
217 (1898). 

Loc, New Guinefi {Qnoy d* Gaimard) ; Vanikoro (sec. Simon ) ; 
Santa Cruz ’ Island in the Melanesian Archipelago to the north 
of the New Hebrides (Fahncius). 

Habits unrecorded. No specimen in British Museum. The 
characters of this species given below are taken from Simonas 
figures. 

1 Fabricitts givea St. Crux Island (Dr. Pfluff)|as the locality of this species. This 
is presumahly the Santa Crus Island in the Melanesian Archipelago. It must he 
home in mind, however, that there is an island of 8t. Croix close to Port Elisabeth 
ill Sooth Africa, which is also the home of Desis. Is it not possible ttoefoie that 
Fabr. was based upon a South African species f 
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*1. Desis vorax L. Koch. 

Desis vorax L. Koch, Die Aiuchii. Austral, p. ^145, pi. xxix. 

figs. 14/(1872). 

Loc, IJ])olu, in the 8amoji Archijiehigo. 

Habits iiiirec()r(le<l. Ko specimen in British Museum. The 
KtliHivuiters given below are taken from L. Koch’s figures. 

4. Desis maeinus (Hector). 

l)andv[d(fm dyadp^roidea White, Proc. Z(X)1. 8oc. 1849, }>. 5 (nec 
J)e8i8 dysderoides Walck.). 

ArgyrovHa marina Hector, Tr. N. Zealand Inst. x. p. 300 tiic. 
(1877) (in note to paj)er by C. H. Robson). 

Desis rohsoni Powell, Tr. N. Zealand Inst. xi. pi>. 263-268, 
pi. xii. (1879). 

Rohsonia marina 0. P. Cambridge, Pi‘oc. Zool. Soc. 1879, p. 686. 

J)e,sis marinas P(K‘ock, Ann. Mag. Nat. Hist. (6) xvi. p. 143 
(1895). 

Loc. New Zealand (Caj^a* Campbell) and E. Australia (Port 
Jac.kson); also New Caledonia (sec. Rimon). 

The only specimen the Britisli Museum possesses of this species 
is the type of Dandridgia dysderoides from New Zealand (^Erehm 
<0 T^error), 1 have, however, examined a specimen of appa- 
rently the siune species belonging to Mr. H. R. Hogg, F.Z.S., 
whicli was taken between thle-imirks in Poit Jackson. It is 
j)rol>ably this spe^des, ni-ther than the one <lesci*ibed below as 
D. ke/nyonw^ that Mr. Whitelegge refei-s to in the following tei*ms : 

There is a veiy common species of spider found under stones 
alout low- water mark. It appeai-s to be covered wdth a short 
pubescence which prevents the salt water from w'etting the btwly.” 
Watson s Bay and Taylor Bay in Poi t Jackson. (See Journ. R. 
S(K*. N. S. Wales, xxiii. p. 233.) 

The original jmcount of this species given by Mr. Robson runs 
as follows : — 

“ I found a veritable spider [at Cape Campl)ell] quite at 

home under the water, and having a nest in an old LithcKiomus- 
hole, of which tlie rocks are full. All the spidei*s of this kind 
which we have found have had nests in these holes, and always 
under water at all times of the tide. Over the mouth of the hole 
the spidei* spins a close web, which when finished looks like a 
thin film of isinglass and is water-proof ; and behind the film is 
the nest and egg-sac, which last is of various sliapes and contains 
a large numbei* of eggs. When the spider is disturbed, it goes 
to the l)ottom of the jkx)1, and if a small stick or straw^ is extended 
to it it at once . gets i*eady for a fight, advancing its long and 
powerful mandibles for that purpose. When a vsmall fish is phmed 
in a lottle of water with one of these spiders, the latter will 
attfick it at once, driving its long sharp falcas into the fish netir 
the head and killing it instantly. Each spidei* seems to live in 
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a solitary state, and it is, 1 believe, an exceedingly pugnacious 
little animal 

Mr. Robson subsequently supplied Dr. Powell with the following 
additional observations : — “ The nests of this spider do not, in my 
opinion, occui* below low water ; but it is difficult to state positively. 
The mouth of the Litliodomus-hole in which the nest is ma<le is 
often, if not always, under low watei* in a tidal pool, and the nest is 
only to be got at by bimking up the rock witli a heavy hammer 
The spider wdien going to the bottom of the pool, on being dis- 
tiu*l>ed, does not bike down an air-bubble so far as 1 could see, 
and is able to live a considerable time without air or only the 
small amount to be found in sea-water. I have kept tlumi alive 
for several days in a bottle quite full [of water]. The c(K‘(Hms of 
eggs are fouml at the end of the hole and always quite dry. I 
have not seen these spiders at any place but Cape Oampl>ell, and 
then not fai- alx)ve low-watei* mark, thei*e being many fett of 
water over the r-ocks in which they live at high tide.’ 

5. Desis kenvon^e, sp. n, (Text-fig. 21.) 

Colour nonmil ; caiupace and mandible yellowish i^ed ; legs and 
abdomen olive-yellow, sternum more uniformly testaceous than 
the campace, the scx)23ula on the probirsi of 2nd, 3rd, {uid 4th legs 
showing as dusky pitches. 


Text-fig. 21. 



Dettis 

A, lower side of the left mandible, to show the arrangement of the teeth. 

B, eyas viewed from above, the anterior edge of the carapace uppermost. 

Gy vulva. 

CarOipetee low, a little longer than tibia of 1st leg and also longer 
than £he patella and tibia of 4th, 



1902.] SPIDERS OP THE GENUS DESIS. 103 

Eyes (t-ext-fig. 21, B) of posterior line slightly recurved, widely 
seimiuted, the laterals a little further from the medians than the 
medians are from each other ; medians considerably smaller than 
laterals, about four diameters apart and about five diameters from 
the laterals ; laterals on each side subequal, about a diameter 
ajwiit ; anterior median eyes barely a diameter apart, at least three 
diameters from the anterior laterals; ocular quadrangle alx)ut 
one- third wider behind than in front, the anterior median eyes a 
little iimrer to eacjli other than either is to the corresponding 
lateral ; distance between anterior and posterior median about 
one-third of tlie disbince l)etween anterior median and anterior 
lateral, and one-fourth of that between posterior median and 
]iosterior lateral. 

Mandibles (text- fig. 21, A) normal in size and direction; fang- 
gmove armed behind with two teeth, the distal much the largest, 
the proximal separated from it by a space which is equal to alxmt 
four times its own length ; anterior border of fang-groove armed 
with () -7 teeth, the distal near the base of the fang opposite the 
interval between the two teeth of the posterior row, the remaining 
.5 or G remote from it, evenly spaced, the distal of the series rising 
well behind the proximal tooth of the posterior row. 

Legs : 1st pair unspined, 2ud leg with three inferior protarsal 
spines, one apical and two submedian ; tibia of 3rd and 4th with 
a })air of inferior api(*al spines ; pi*otarsi with two or three spines 
at the base of the scopula and three at the ai>ex, one median and 
one on e>ach side ; tai*si also with a few spiniform bristles intermixed 
with the noriiml bristles. 

Valva (text-fig. 21, C) as in the other species, consisting of a 
horny idtite impressed with a hejiit-shaped pit which is wider 
than long, marked posteriorly by a low median crest and bordered 
b}' ail upstanding edge which is posteriorly produced into an 
angular pi-ocess with ixiunded aj)ex, and armed on each side with 
a. slender pointed pro(;ess directed downwards and backwards. 

Measuivments in mm. — Total length 11, caiupace 5; 1st leg 18, 
2nd leg 13, 3rd leg 10*5, 4th leg 13. 

Loc, Austiulia : San Remo, Westernixii’t Ikiy in Victoria {^Miss 
Kenyon), 

Perhaps belonging to this species wei'e the siHJcimens recorded 
from Port Jackson by Mr. Whitelogge, J. R. Soc. N.S.W. xviii. 
pp. 162-323 (cfn supra, p. 101). 

Concerning the habits of this spider. Miss Kenyon, to whom 
I have great pleasure in dedicating the species, writes : — “ During 
a recent stay at San Remo, while turning over stones at low- 
water in search of Mollusca, I noticed what seemed to be the 
sea-worn shell of a Grepiduh>, Upon debiching the shell finm 
the partially submerged mck to which it adhered, I found under- 
neath it the spider with its legs drawn backwards and its head 
concealed under a sheet of web which exactly resembled the 
septum of the valve of a Crepidula, although the shell itself was 
that of an Anomia, The spider was conspicuous from the intense 
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blue of its abdomen and the vivid red of its cephalothorax. The 
shell was apparently fixed to the ground by means of a silken 
attachment, sinc>e the shell had to be removed by the insertion of 
the point of a penknife.” 

6. Desis formidabilis 0. P, Cambndge. 

Mobaonia Jormidahilis 0. P. Cambridge, Proc. Zool. Soc. 1890, 
p. 625, pi. liii. fig. 5. 

Paradesis formidabilis Pocock, Bull. Liverpool Mus. i. p. 77 
(1898). 

S. Africa. 

Habits unrecorded. No specimen in British Museum. 

Unfortunately the arrangement of the teeth on the rnandilde 
in this species is neither figured nor described. The alleged 
absence of spines from the legs compels the conclusion that tliis 
species is distinct frem the following />. tvhicola. In the sub- 
joined table of species, having no other characters to lay hold of, 
I have had no choice but to use this absence of spines in (con- 
trasting the two forms — an arrangement which unfortunately 
suggests that the relationship betw^een the two South African 
species is less than that between one of the latter and the 
Austnilian sj^ecies 1), kenyonm. On d priori grounds this is 
liardly likely to be the case. 

7. Bests tubicola (Pocock). 

Paradesis tuhUiola Pocock, Bull. LiverjKK)! Mus. i. pp. 76-77, 
figs. 1-3 (1898). 

Loc, S. Africa ; Wynberg in Cape Colony {N. AbraJ^m), 

Mr. Nendick Abraham^s account of the habits of this spider is 
reprinted from the ‘ Bulletin of the Liverpool Museum.’ After 
describing his first discovery of the animal in the tube-masses of 
Tubicola, the writer proceeds : — “ This formation [^the Tubicohr 
masses] is invariably covei*ed by the sea at high tide, and much 
of it even at low tide .... Sometimes I have found five or six 
spiders in one piece of material weighing five or six pounds. 
Now, what is curious is that these spiders cannot swim or dive, 
and when placed on the surface of the water appear to be quite 
helpless, or nearly so .... I eventually succeeded in securing 
several nearly perfect examples [of their dwellings]. I then saw 
that the spider does not, as a rule, make its home in the empty 

tubes of the worms, but in the spaces left between the 

tubes.” The dwelling consists of a delicate silken chamber with 
the opening seaward. It is so frail and delicate that the least 
rough handling ” destroys it. “ Yet in this frail home of silk, 
hidden away in some little space in the moss of tubes built by 

marine worms, these spiders live and thrive, the waves 

breaking over them all day long 1 have watched the tubes 

when phe tide was low in the hope of seeing a spider crawliR|t 
running about, but I have never yet seen one. They liVe out cjf 
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sight deep down amongst the worm-tubes. How they catch their 
fcx)d, what their food is, and how they keep the sea from 
drowning them, are questions I have not yet demonstiuted, 
though I have ti ied again and again to keep them in my marine 
aqua via. Shortly after introducing one, I have often found it 
floating lielplessly on the water, apparently half dead, and I have 
had it lifted out of the water and place<l on the rot^kwork, when it 
s(K)n became active and ran about very (piickly, when it appeared 
to be just like an ordinary spider,” 

The chai'jictei's of the species of the genus Desis may be 
tabulated as follow's : — 

a, K 3 ^cs of posterior line subequally spaced ; tibia aiul protarsiis 
of jMisterior legs strongly spin^. 
tO. Kyos of posterior line closer together, the medians about 
two dmineters from each other and from the laterals. 

0 -. The two teeth on the posterior border ot the fang-groove 
close togt^ther, the distal much larger and closer to the 
proximal than to the base of the fang (according to 
Simon) ... . .. . . . maxillosn. 

The two teeth on the posterior border of the fang-groove 
wide apart, the distal not larger than the proximal and 
equidistant from it and from the ba.se of the fang 
(according to Koch) vorajr. 

hK Eyes of posterior line farther apart, the median.s about 
three diameters from each other and fixnn the latiTals. 

Tixdh <»n posterior border of fang-groove relatively close 
together, separated only by a space a little exceeding 
the length ot the proximal, the tw'o relatively subequal ; 
teeth of anterior row starting nearer base <»f fang , . marteiuti. 
h'K Teeth of posterior border of fang-groove far apart, 

.separahnl by a space equalling alxmt three' times the 
length of the proximal, the distal ttmth much the larger 
of the two ; tteth of anterior row starting farther from 
base of fang ... ... .. marinu, 

h. Eyes of anterior and posterior lines very unequally spaced, 
the distance betwet'n the incilians and the laterals far 
greatiT than that Ix'tween the medians ; posterior legs weakly 
spilled or unsinned. 

I’osterior legs without spines (uncording hi Cambridge) ... formidobilis. 
h*. Posterior legs with tibial and protarsal spines. 
tr\ Distal tooth on anterior margin of fang-groo\c remote 
from the base of the fang and close to the rest of the 
series ; protareus of 2nd, 8rd, and 4th legs spiiuHl tmly 
at apex ; no median crest on floor of cavity of vulva, and 
the lateral processes shorter and projecting inw’ards more 

at right angles tuhicoitu 

h'\ Distal hioth on anterior margin of tang-grtMivo nearer 
to base of fang and remote from the rest of the .series ; 
protarsus of 2nd, 3rd, and 4th legs with a pair of 
spines on the |)roximal side of the scopula as well as at 
apex ; vulva with median crest on floor of cavity, and 
lateral processes projecting obliquely backwards kenifona. 

The discovery tiiat a close specific relationship obtains between 
the South African and South Australian specie^i is of the highest 
intei'est from a geographical standpoint, as favouring the 
hypothesis of a direct land connection, accompauied by temperate 
conditions, between these two continents. All tlie evi<lence that 
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we possess as to the habits of these sea-spiders shows that they 
live between tide-marks on the shore ; and that although gifted 
with considerable activity on land, they arc quite unable to swim 
and are indeed practically helpless in the water. Hence their 
pi*esence in S. Africa and S. Australia may be used as testimony 
to the former extension between these countries, either of a 
coast-line with shallow water, or at least of a submerged bank, 
partially exposed at low tide. 

It may of (bourse be ui’ged by those who oppase the theoiy of 
the former existeiuje of an Antiiictic tmct (*onne(*ting the southern 
continents, that the species of this gi*oup of Spidei’s have i*eached 
the coasts of Cape Colony, New Zealand, and Austialiji by 
migiation in a south-easterly and south-westerly dii*ec*tion fi*om 
the coasts that Ixu dei- the Indian Ocean on the north. This hypo- 
thesis, however, affords no explanation of the fact that no spiders 
of this genus have been i-econled from any spot jiloiig the miles 
of coast-line that intei-vene l)etween, my, Durban and SingjqKu-e. 
Nevertheless I was myself disposed to adopt the hypothesis of a 
southward migration to acc()unt for the presence of these animals 
on the coasts of the continents which se{)an»te the lialian from 
the Atlantic and Pacific Oceans, until the example of I), 
henyomv. came to hand, to testify to the very close affinity Ix^tween 
the S. Africiin and Austinliari. types. If the hypothesis of 
migriition from the north l>e the sole explanation of the distri- 
bution of the genus Deais, we should expect to find the anm'ctjuit 
form between the two types of structure exemplified by, say, 1), 
formidahiUs from 8. Afr ica and 1), marina from New Zealand, not 
in the south, but in the noi*th. As a matter of fact it has turned 
up in the south, and the most northerly known sjiecies, nauiely 
D, martensi from Singajiore, is no nearer to the BoUth Africfin 
type than is the species that cx*curs in New Zea lan<l. In my opinion, 
thei'ef ore, the theory of a trans(X‘eanic land -connection supplies the 
most satisfactory explanation of the affinity l)etween the Austi’alia.n 
iind South Africiin species. Clearly, however, this theoiy does 
not necessarily exchule the other entirely. The gioup may have 
(jome down from the north in the first place, and subse(|uently 
crossed, either from S. Afi-ica to Austi* 3 ilia, or the other way 
a^ut ; but until further light is thrown on the subject by the 
discovery of speedes along the western and northern shoi*es of 
the Indian Ocean, I venture to think the available evidence 
liearing on the question favoui’s the view that the group originated 
in the Austix)- Malay jin Islands and spread westwards from Bouth 
Australia to S. Africa, along a coast-line connecting the two 
continents with one another. 
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5. On Uic Pigni}’ Hip{)opot!iina.< from the Pleistocene of 
(h’lirus. (1. T. Foksyth Majok, F.Z.S. 

[Received May 13, 1902.] 

(Plates IX. A: X.') 

The present ] km per <leals with .seine selected sjieeiiueiis from a 
collection of hones of a. pigmy llijijxipotamiis taken from caves 
a.nd (KsMferou.s hreeeia.s in Cyiirns. It gi\es me great pleasure to 
aiinoiiiice that thi^ exeeetlingly iiit.ei*e.sting fii-st indication of a 
PleistO('em‘ Mainiii.dian fauna on the island is entirely dne to the 
untiring energy of a young Engli.sh lady, Miss J )orothy M. A. Bate, 
wlio started last ythir for Cyjirus with tin* exjn-ess purpo.se of 
cliscovering and exploring ossiferous eav€^&. 

Mi.ss Bate is not a novic(‘ in eave-hunting. About two years 
:igo, wdu‘n residing in the Wye valley, .she heard of hones having 
he(*n found in a ea\(‘ which had lieen more or less dug uj) liy miners 
in .siiaich of iron-oie. Tla^ Natural History Museuni owes to her 
an interesting eolledion of Pleistocene .small mammals from this 
ca\e, of wliicli slu* has published an account in tin* ‘(Jeological 
Magazine’ 

Although (hprus has been now for o\ei‘ twenty \ears under 
Bi'itish administinlioii, no attem]»t had hetui made to iiive.stigate 
the extinct Maiiunaliaii fauna of this, the third largest of the 
Mediterranean i.slands. But, fi-om what I shall have to .say 
heioaft(T, it would appear that .soim* .scanty rmnains of a pigmy 
!!i})popotamus of this ^ ery .saiiH* .species ha\(‘ been for o\er one 
huudre.d >(*ars in ci'rtain French museums, and wm'ic believed to 
ha\e couK'from some locality in the .south of France, whereas there 
are .strouii gi'ounds for the pre.sumption that tluy w ere .also in 
reality rrom prus. 

^The first .samjdes addre.s.sed to me by Miss Bate .s(W('ral months 
ago con.sisted in .some much-worn t(*eth about the size of a pig’s 
molars, which showed no indication of the trefoil pattern so 
ehiiraeteri.>tic of the llijrpopotatnns molai\s. A .second small 
jjjireel eontaiiied a few le.ss-worn teeth, togetlier wnth a tootli’s 
germ, from whicli it hecame at once evi<leiit that W(* had to do 
wdth a mammal of the Hipjiopotamus tril)e, alumt half the size of 
.M middle-sized H, amphibins, and the molars of whieli exhibited a 
modific^ition of the eonimon Hippopoiainus [)attern, approximating 
them to a k\ss specialized type of Artiodaetyle tt'eth. The well- 
known patteiMj of four tr(*foils is produced in tlu* Ifippopotamm 
molars by cre.sts emanating in a longitudinal diiection from the 
jinterior and posterior side of each of the four princit)al cirsps or 
pyramids, thus obstructing in jiart the tran.sAerse valley l)etwoen 
them. In the inolars from Cyprus the ciests and the giooves 
separating the former from the cusps are much les.s develoi)ed, 

^ Fur u3t]aii nation of the Platen, mh* p. 112. 
s (bH)l. Mas. (4) viii. pp, 101-106 (1901). 
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with the result that on the woni crown-siufaces triangular and 
oval-shaped patterns replace the trefoils of the oi'dinary type 
(PI. IX. fig. 1 ; PI. X. tigs. 2, 3, 4, 6). Another consequence of the 
lesser development of the longitudinal crests in the fossil teeth is 
the greater depth and width of the transverse valley and the 
splice between tooth and tooth ; thus allowing the cusps of the 
molars in the opposite jaw to insert themselves in the interstices, 
so that during mastication the jaws ai e forcod to move in a lateral 
direction. In Hqypopotamics proper the crowns are very soon 
flattened by the longitudinal movement of tlie jaws. This diflerent 
mode of wear tends to increase the diflferent appearance of the 
two kinds of molars ; moderately worn teeth of the CJyprus fossil 
are almost lophodont. 

The lower canines are not gi’<K>ved as tisunlly in Jlippopotamn^s^ 
but almost sm(K)th, showing only a minute longitudinal striation 
(PI. IX. figs. 4, 5, 7, 8) ; the same may siiid of the hicisors 
(PI. IX. fig. 4). Fi*om what I have l)een able to ascfui-iiin, then^ 
were four lower incisoi's, at least in the specimens exa,mine<l. 

Home incomplete skulls are among the i*emains. In one of them 
(iM. X. fig. 5) the lacrymal I'egion is preserved, showing that, 
unlike what is to b(‘ found in //. liheriensis and II. siralensis, the 
lacrymal is broadly in teii)osed l)etween the fi'on till and the maxillary, 
and an intei'calar bone is present-at tlieantero-internal angle of the 
lacrymal, as is frecpiently the aise in the subfossil Madagascar 
Hippopotami^ and not rarely also in the young of //. amphihim *. 

It was natural to compare the fossil fi'om Cypius in the fiist 
place with the Pleistocene small-sized llippopotmni found in (»ther 
MediteiTanean islands. In Malta caves two specias have been 
found ; the larger of the two, Uippopotannus pentlandi, which is 
very abundant in Hicilian caves as well, is not much smaller than 
IT, amphihius. The secornl oiiC‘, which goes under the name of 
H, 7iiiniUus, is a much smaller species, but still atout one-fift.h 
larger than the Cyprus form. Both the Maltese species shf)w 
agi’eement with II. awphihius in the trefoil pittern of the molais, 
and therefoi'tj difier from the Cyju'us species. 

In the Lower Plio<;ene lignites of Casino (Tusi'any) scanty 
remains of a Hii){K)jx)tamus occur '*, which agrees with the Cyprus 
form in the more generalized clianicter of the molars * and in tlui 
smoothness of the lower canine's enamel coating. A molar 
presenting almost the same size wjis shown to me by Hr. Andi*ews ; 
it was obtained from Wadi Natrun in Egypt; the Hipi)ojx)tamus 
as well as the associated mammalian remains show that Wadi 
Natrun is about the same age as the lignites of Casino, viz. Lowei* 
Pliocene. A description of these remains will shortly be given by 

1 See on these topics my observations in Proc. Zool. Soc. 1890, pp. 070-978 ; as well 
ah in the * Geological Magazine/ (4) ix. pp. 194-197 (1902). 

2 D. Pantanelli, “Sugli strati Miocenin del Casino (Kicna),” Mem. P. Aecad. Lincei, 
(3) vol. iii. p. 12, pi. iv. figs. 1 7 (1879). 

H. G. Stehlin, “ Uebei* d. (lehcliiclite de« Huiden-Gebisses/’ Abhandl. Schweiz. 
Palseout. Ges. vol. xxvii. pp. 'b34<, 435 (1900). 
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Dr. Andrews. The Italian and Egyptian Hippoj)otanms is of 
superior size to the Cypriotic, and the Ciisino fossil laus been shown 
to be hexoprotodont. 

Pei-fect agreement in shape as well as in size with the Cyprus 
creature* is j)resented by Cuvier’s ‘‘petit Hip|)opotaine fo.ssi]e” 
(//. mumtiffi Blainv .). as results from the all but forgotten dc- 
scri[>tion of it in the ‘Ossements Fossiles’^ and from Blainville’s 
plate vi.“ The first mention occurs in the ‘‘Programme’’ of the 
‘Osst*im*nts Fossiles' and runs as follows : - * “ Uneespece d’hippo- 
potiune, cjui ressemble en ininiatim* a I’liif^popotame ^'ivant, mais 
(pii ne suipasse ])as la graiuleur du cochon. J’en ai <lecouvert les 
os dans un gres siliccnix dont j’ignore le l>a\s.” Cuviei* had come 
u])on this fossil in the basements of the Paris Museum, without 
any label to iv(*ord its origin; .some identical remains, likewise of 
unknown origin, he afterwards recudved from a 2 )rivate collection 
in Bordeaux, and from the Cabinet d’Kistoire naturelle of a 
Monsieur Decken in lh‘us.sels‘. 

'I’o-day, aft(‘r almost a hundred years, it would be ditficailt to 
im]>ro\t‘ u}>on Chivi(*r’s deseriidion of the few r(‘mains, some of 
^^hich h(‘ himself liad (levelo))ed from .a luni]) of ossiferous breccia, 
in ^\hich tlu* boiu*s wm'c* cemented by a scanty matrix, a “gr6s a 
base ca lea ire,” as stated in the ‘()ssem(*nts Fossiles.’ Blaiinille, 
who atiem]it(Ml to improNC iqKni ami to criticize Cuvier’s de- 
scri])tion. utterly failed, as lie genenilly did in his invidious 
attt*mi>ts to criticize In’s great pre<hices.sor’s woik. 

The only point in which the more (xijdous material before me 
seems to difier from Cuvier’s description is in the interjiretation 
he gi\ es of the difference between the fossil teeth ami those of 
//. amphihiuSy and which he a,s.signs solely to the diflerent mode 
of weal. As stated before, they ai*e different from the very 
beginning; cause and effect must not In* confused; an oblique 
wiiar is resorted to in tlie fossil teeth because their diff'erent 
conformation calls for it. 

As to the locality of the fossils described by Cuvier, it was 
stated, many years after their first description, that, accorrling to 
old catalogues of M. Journu- Auliert’s private collection in Bor 
deaux, i-he} had been found {“r€»cueillis”) somewhere between 
I)a.x and Taitas (Dcjwrtement des Liindes) and came into the 
p(xs.session of one President de Borda, from whom they passed into 
the private collection of a Monsieur Graves. After the latter’s 
death they liecame the property of M. Journu-Aubert, who gave 
one of the blocks to Cuvier®. 

It has never been possible to identify this locidity near Dax. 
In 1869 P. Gervais states® that he has failed to gather any new 

1 OHsements Fossiileh, ‘2nd ed. i. pp. 322-331 (1821). 

2 Ostei>}?raplue, Geinv* Hipi>opotamus, pi. vi. 

•< Journal do Physique, do Chimie et d’Histoire Niiturelle, tome Hi. p. 268 (Ger- 
minal An 0, i. e, March & April, 1801). 

•« Osh. Foss. 4th ed. i. pp. 400, 401 (1834). 

ft Tom, cit. pp. 400, 401 (1834). 

« Zool. et Pal. Gdn., prem. sor. p. 260 (1867-69). 
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information about, the loc^ility of Cuvier’s “j>e.tit Hippo}>otame 
fossile.” From n. statement made by Gaudry several yeai-s later, 
it appears that the writer entei*tained some doubts ns to the 
alleged locality of the //. mhmtm : “ M. Tournoiier, (pii a si 
bien explore le 8ud-Ouest de la France, in ’a dit (pi^il ne cx)nnaissait 
entre I)a.x i‘t Tarhis, a.u-dessous <les sables des Landes, que la 
mollasse cah‘aire t*oquilli6re i'l Qfstrea crctssl^mna^ dite MoUmae 
marine (le VArmaynac (Miocene moyen on superieur). On dcvrait 
done supposer que los (lebris dhine esp6ce d’Hipjiopotame, e’est-a- 
dire d^^n aiiimjil de rivi^jre, out ete de]K)ses dans la mer. 11 
pai-jiit d’ailleurs que las Hippopotames vont rpiehjuefois A, la 
mer.” ^ 

In fact, this ‘‘ Mollasse marine de rArmapiac ” is Tortonian 
Now it is quite inadmissible that the s.ame mammalian s])ecies 
should occur in the Toi’tonian of France ajid in the Pleistocene of 
Cyprus. J am not a.war<* that similar remains have sin(*e Ix^en 
found in France, nor in any other European lot^ality. There- 
fore, considering the uncei’tjiintv prevailing as to th(^ origin of 
thase I’emains in French and Brussels Museums, wherejis Chivier\s 
description of the matrix agrees with that adhering to many of 
Miss Bate’s specimens, and especially considering the identity 
of the species, I do not Jiesitato to suggest that Cuvier’s p(tit 
llippopotame fossile” may have bt>en bi'ought over from Cyprus. 

The ossderous brecjcia at Cbrysostomo, near Kythnea (Hagia 
Marina) in the district of Nicosia, when* Miss llatt* obtained the 
bulk of her collection, was well known in former times. The 
Dutch painter and traveller, (Jonieille le Hnin (de Bi*upi), w^is 
made {iwa.re of its existence by the then Fremdi Consul at. liCnmca, 
and he travelled to Kythiwa expressement afin d’ajler voir un 
certain lieu situ6 dans la montagne, oil Ton voil les os des hoinnu's 
et des betes qui se sont incorporez k la loche, qui s’ent.ntiennent 
ot qui se sont p^trifiez.” From what he fuith(‘r on says, it 
appears that at that time (end of the sfwenteenth century) the 
Grcjek inhabitants worshippe<l the place, which they believed to 
contain the bones of some of their Saints. JjV Brun detacdied 
some of the lories from the breccia; “ le principal fut un os qui 
ressemble k celui du br as d’un homme, que les anatomistes appel- 
lent radimJ* This he took with him to Euroja* and figUT*ed it in 
his work (No. 11)3) in two ])ieces. From the figure it is very 
evident that the supposed liuinan radius is the femur of the 
Hippopotamus represented from the posterior* side, the larger 
fragment being the proximal, the smaller the distal portion. 

Thei*e is a recent formi also whi(;h claims r*elatioriship with the 
pigmy fossil Hippopotamus. Geiwais, almost tire only writer of 
more modern times, who in connection with the study of fossil 

1 Bull. Soc. G<Sol. de France, (3) iv. p. 604, footnote 1 (1873). 

2 De Lappareiit, ‘ Traitt? de G^ologie,* 4ine ^d. p. 1626 et seqg, (1900). 

a Gorneille le Brun, ‘ Voyage au Levant, c’est-ii-diredaim le« ]»rineipaux endroits dc 
I’Asie Mineure dann les isles de Chio, de Rhodes, de (‘li-,pre, etc.’ Traduit du 
Flamand. Delft, 1700, p. 375. 
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Hippopotami has taken the trouble to look iit Cuvier’s descri|>- 
tion says that the shape of the lower incisoi*s and canines of 
Cuvier’s petit Hippoj)otame fossile ” and of the Ch(£ropsis 
Uheriensis from West Africa, which is of the same size, seem to 
leave no doubt that there is generic identity l)etween both ; he 
therefore proposes to cjill the fossil Ch/iropsis minutus 

The molars of the Liberian form had previously been described 
by Cratiolet, who states that the trefoil pattem is in this species 
replaced either by crescents, or by triangles with slightly emar- 
ginated sides On (omparison of the molars from Cyprus with 
those of the specimen of IL liberie/)) sis in the Natural History 
Museum, I find that the^^trofoil pattern is more effaced in th(‘ 
fonma* than in the latter. The almost unworn molar from Wadi 
Natrun agi-oos in this respect with the molars of II. liberiemis. 

Tlio shape of the molars therefoi*e shows in H. minutus th(» 
most generalized condition of all the known forms ; wheraas the 
conformation of its skull, from the material at present available, 
appears to b(j more specialized than in H, liheriensis and IL 
si vale.)) sis. 

On the whole, so far as actually known, IJippopotamu/s minutus 
is tin early ty^n* of the Hippopotamus trib(‘. Its diminutive size 
may be paitly- as in IL libermisis- a pi‘imitiv(» feature, partly a. 
conseijnerice of its restricted habitat. 

other Mediterranean islands Cyprus seems therefore to 
have preserved among its Pleistocene fauna little- modified snr- 
vivoi's of Tertiary Mammalia. 

From his ijivestigation of the I’eeent Molluscan fauna, Kobelt 
was led 1o consider Cyprus as an old island (“cine seit knger Zeit. 
abgetrennte Insel ”), showing traces of !i former connection with 
the three neighbouring provinces {i.e. Asia Minor, Syria, and th(» 
region of the Archipelago), without, however, ha ving received any 
new immigiiints since the end of the Teltiarv^ 

]n this order of ideas it is notewoithy that a, Wild Slieej) 
<liscovered on an island of the Urmi Hike (N.W. Persia) by 
Mr. llobert (lunther has been shown by ])r. A. Giinther to be 
nearly related to the Ovis ophion still lingei'ing on the highest 
summits of C\pn:s 


* F.UfomT, Lfith Adams and othws do not appear t<> have done *< 0 : eNc they 
would not hnve confuted the Miiall Hippopotamus tVoiii Malta with H. nanntifs. 

- Zool. et Pal. (it'*!!., preni. ser. p. 260 (i867-69). 

♦ L. P. (Iratiolel, ‘ Reeberehes snr I’Anatoinh* de PHiiipopotame,* pp. 227“23a 
(1S07). 

‘ Se(* my latest eontribution to thi« subjiH^t in the Proc. of Ihi.s Hociet}*, Dec. 17, 
1901, ])p. 025-628, “On JSnhi/drictis ffalictoidesy from the l*lei^toeene OsbiferoiiN 
Breeciii of Sardinia.” 

ft W. Kob(‘lt, ‘Studien zur Zoojreoj^iphie. II. Dio Fauna der meridionalen Sub- 
Repoiu’ pp :i37-339 (1898). 

<’» A. (lunther, “The Wild Sheep of the Unui Islands,'* Journ. Linn. Soc., Zoolo{?y, 
Aol. xxvii. pp. 874-376, pi. 22 (1899), 
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EXPLANATION OF THE PLAJES. 


PXA«ft IX. 


Teatli of Sippopotamm mimdm BlAmv., from the Pleintocene of {^fpiniM* The 
nrigiiuJe of figs. 1~5 are from the Cave of Haghios Jannoa« Cape Pyk {mUk ooaat) ; 
the canine h^rml, fige. 7 A 8, is from the ossiferous breccia of OhrysQitatiio, near 
KythfflMi (district of Nicusia).--<‘A11 figures of the natural aize, except fig. 6. 

Fig. 1. Fragment of the right mandibular ramus of very young a{)e(‘imea, showing 
the two posterior deciduous molars (dl, d2) scarcoly worn, and behind 
them the anterior portion of the first true molar (m 1), which has n<tt yet 
completely protruded. 

2. Anterior portion of the left mandibular ramus of another ^ery young in- 

dividual, upper view — exhibiting the canine (c); the much-worn out<’r 
deciduous incisor (id 3), without any trace of enamel coating left ; and the 
inner permanent incisor (i 1), which has ^ yet completely piv>trude<l. 

3. Anterior portion of the right mandibular ramns of an individual slightly 

older tnaii the preceding. Upper view. The canine (c), broken at the level 
of the alveolus, exhibits an aunost horizontal section. The outer permanent 
incisor (i 3) has not yet cut the gum ; the inner incisor (i 1) is more 
advanced. 

4. Same specimen as fig. 2 ; lower view. 

6. The same ; outer view. 

6. Much enlarged view from a portion of the outer enamid coating of the lower 
canine (fig. 6) near its base ; to show the enamed sculpturing. 

Figs. 7 & 8. Middle-sized lower canine, probably ? ; right side. Fig. 7, inner ; fig. 8, 
outer view. — ^The dimensions in millimetres are : — 

Length, following the jiosterior curvature ... 132 

Width of inner side 10*6 

„ „ outer side ..... 12 

The largest canine of the colbn^tion pi’esents the following dimimsions as al) 0 \ e ; — 
106-24-18. 


Plats X. 


Portions of skull and molar ti'cth of Hippopotamus minwtus Hlainv., from the 
IMeistocene of Cyprus. Figs. 1-4 & 0, nat. mr; fig. 6, J nut. 8iz«*. — All the figures 
have been reversea on the Plate. 


Fig. 1. Lacrymal region of an incomplete skull; right side. /e.~ frontal, n.^ nasal, 
fa.sBlacrymal, rn^v.ssmaxillary, »»a.=:maiar. Cave Dikomo Mandra, near 
Nicosia. 

2. Bight upper tnio molars of skull, fig. 1 ; outer view. 

Figs. 3 A 4. First and second lower trut‘ molars ; right side. Fi 
fig. 4, upper view. Chrysostoino. 

Fig. 5. Uppt*r view of incompleU* skull, from the Cave of Haghios Jaiin< 

Fig. 6. The same as fig. 2 ; lower view. 



6. On some new and littlo.knowii Butt(»rflie.s of th<‘ Family 
Lymnidm from the African, Australian, and Orit^ntal 
Kegiom* By Hamilton H. Dbucb, F,Z.S., F.E.S. 

£Kecoi¥«d May 14, 190S.] 

(Plat«s XI. «fe XII.*) 

The following notes and descriptions ax«fllM|i)||ed bjrtiieKt)(|j||^ 
of some specimens of Lyoenidap in oui- own Uid of suil^ 

in the Hope Museum at Oxford. ^ '*y / 

The types of the Australian species described ^MUerr SekHper, 
and which are now in our jK)sseKsion, have be^ carefully com- 

* For explanation of the Plates, soo p. 121. 
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pared, and as they appear to be quite unknown to Australian 
Lepidopterists, I hope these notes will be found useful. 

1 am also able to exhibit specimens of several fine species of 
Afi*iaiu lolai whicli have hitherto been known from descriptions 
only. 

Hypochrysops rex Bd., var. bbunxea, nov. 

Tlio female of this form differs considerably finm that sex of 
typical IL rex by the white area on the fore wing above being 
much reduced in size and scarcely extending into the middle of 
the cell. The male does not difter from H, rex cT . 

JIah, Ferguson Is. {A, S. Meek\ Mus. Dmce). 

1 believe that H, epicletus Felder, which at one time (Trans. 
Ent. Soc. 1891) I thought couhl Ije separated from //. rex^ must 
)>e sunk as a- synonym of that species, as we possess several speci- 
mens from Aru, collected by Captain Cayley Webster, which are 
hlentical with specimens from New Guinea. 

We have lately rec'eived a. female of IL rovena mihi from 
(Jooktnwn, in wliich the blue suffiision extends all round the 
white patch on the fore wing al 30 ve. 

Talk'ada nyseus Gu6r., var. kuasia. 

This form, which appeal’s to only inhabit the Jaintia and 
Khasia Hills, is distinguished from the Southern and Westem 
Indian forms by the much larger black spots on the hind wing 
lielow, and by the black outer marginal border (containing the 
row of white lunules) on the foro wing being much narrower, 
conseciuently the white area lietween it and the inner black band 
is much more extensive. There is alniast invariably an elongated 
black spot on the costa over the middle of the cell. This black 
sj.)ot never occurs in any Southein or Western specimens. The 
led on the hind wung above is more in the nature of a band in 
the form khasia than in typicid nt/setis. Mr. M(x>re has figured 
the Southern form, wdiilst de Niccville gives an excellent figure 
of the Northern insect (Butt. Ind. iii. pi. xxvi. fig. 179). Guerin’s 
figure of his type from Pondicherry shows more white between 
the black bands on the fore wing below than in any sjiecimens I 
Imve come across from S. or W. India, but we possess one from 
Ganjam agreeing exactly. I have examined a conshlemble 
numlier of specimens, but although the tw-o forms vary slightly 
inter se they can lie at once distinguished. 

Staudinger's figure, which is said to represent an Afriwm 
si>ecimen, is much like those from S. India. It is, however, 
without a tail, and has been named T, eccmdata by Dr. Butler 
(Ann. & Mag. N. H. ser. 7, vol. v. p. 61, 1900). The orange patch 
appeal's to me to bSe of much the same tint as in Indian specimens^ 

Nacaduba atbomarginata, sp. n. (Plate XI. figs. 1, 2.) 

cf . Allied to W. cmguata Druce, from which it differs on the 
upperside by the outer margins of lioth w ings being distinctly 
Proo. Zool. Soc.— 1902, Vol. II. No. VIII. 8 
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black-bordered, and by the anal region of the hind wing Ijeiiig 
strongly suffused with black. 

On the underside, the gmund-colour is darker and yellower 
and the bands ai’e iiioi’e distinct. The two submarginal i*ows of 
black spots on each wing are larger and blackei*. 

2 . tlppemde uniform dark bi*own, with the markings of the 
untlerside showing through, slightly whitish in the centre of tlie 
disc of the fore wing, and with two or thi'ee dull black spots at 
the anal angle of the liiinl wing, outwardly maigined by a fine 
white line. When hel<l at an angle, the disc of the fore wing 
appears slightly suffused with bright Idue scales from the base. 
Underside as in male. 

Abdomen brown alK)ve ; yellowish l>elow. L<^gs and antenna* 
spotted with white. 

Ex})anse, c? H ; 9 IrV inch. 

IIah,H. Celebes [Doherty) \ Tombugu, E. (Jelel)es (AWm) [Mm. 
Drxhoe^. 

This appeal's to be the insect figured by Herr Semper (Reise 
Philipp. Inseln, p. 177, pi. xxxiii. figs. 1,2) as N. azureus Roller, 
but a reference to Hen* Rol)er’s figure sliows an insect with a 
linear black mai*gin only. 

Una PURPUREA, sp. n. (Plate XI. fig. »k) 

. Upperside dull blackish purple, with the outer margins of 
both wings narrowly and indistinctly black, broadest towards 
anal angle of hind wings. Underside : fore wing dull greyish 
brown, yellowish along the costtil area ; a whitish blotch lieyond 
and closing the end of the cell, followed by another about half- 
way between it and the outer margin. 

Hind iving : basfil half pale straw-colour, without mai*kings ; 
outex* half russet- brown, with a submarginal row of 4 or 5 dull 
indistinct blackish spots between the nervules, the largest Ixeing 
between the lower medians— these spots loeing surmounte<l by 
dull straw-colour spaces. 

The margins of both wings ai*e vei*^" nari*owly yellowish between 
the nervules, and the fringes are dark bi*own. 

Head, thomx, and abdomen bkukish alx)ve, yellowish lielow. 
Antennse spotted with white. 

Expanse 1 inch. 

JLifu I,, lioyalty Is. [Mvs. D^'uce), 

This species, which is tailless, appeal’s to agree exactly in 
venation with Una usta Distant, and like that insect has rather 
long antennfp and the long hair-like scales about the anal angle 
of hind wdng — this last character, however, is not so marked as 
in U. U8ta, Tlie eyes are hairy as in that species. Proaotas ^ is 
probably a closely-allied genus, but the antennae are much shorter. 

Jamides PHASELi Mathew 

This insect is placed by Mr. Miskin (Ann. Queensl. Museum, 

^ Fro»otag H. H. Drucc, P. Z. S. 1891, p. 366. 

2 Lampides phaaeli Mathew, Trans. Bnt. Soc. 1880, p. 811. 
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no. 1, 1891) in Lycmnesthes, \\\\\\ a iniirk dmiotin^r tliat he did 
not know the species. 

1 luive seen Mr. Matliew’.s type, which is in Mr. (lod man’s 
c()ll(*(!tioii, and find that it l>elongs t.o the group of whicli J. bochm 
Or. is tlie best known representative, but is a iniudi duller insect. 
We Jim VC exactly siniilsii* specimens from Rockham 2 )ton, 

Wakjeum ceramiclm, sp. n. (Plate XI. fig. 6 .) 

5 . Allied to \V. tiahcceraleain Orose-Smith it- Kirby*, from 
wliich ir. differs on the u])))er ainl under side by the white areas 
of botli wings being much more extensi%e, and consetpiently by 
the broNvn borders l)eing naiTower. In addition to the blue 
scales shown in the figiu*e of the uppc'rside of ]V. mihcaundeum^ 
tlie lowtu* half of the cell of the foi'C wing is thickly so du.sted. 

On fhe und(‘rside of tlie fore wing the costal and outer mar- 
ginal blue lines are alone present, the blue subimuginal liaiid and 
the streak in the cell ijre wanting. The submarginal band is 
partially replaced by ^vbitish. On the hind wing the ultr;imedian 
blur* band is rejilaced by a narrow line, and the yellowish- bit) wn 
marginal border is scarcely <liscernible. 

Expanse 2 inches. 

Hah. ijidvixm {Wallci/'c \ Hope Ooll. Mus. Oxou.). 

The type specimen, which is the only one J have seen, is also 
labelleil ‘‘Coll. Wallace, llewitson 1874,” and W’as probably 
aeipilred from llewitson by Profes.st>r Westwood as a duplicate. 

Piiirjiiis ixxoTATrs Miskin. 

Pi<endod(j>mf< in tKfUdtts Miskin, Ent. Mo. Mag. }>. 1()5 (1874). 

Mr. Miskin, in his C^atalogue of the llu 1 t(*rllies of Australia, 
(Annals QiUMaisl Museum, no. 1, 1891), sinks this name as a 
synonym of 7*. Felder. J cannot, however, agree with him. 
We have a large .series of P. illas from Amboyna captured by 
Doherty, wdiich do not vary, and which 1 have compared with 
Felders ty])e. P. innotatns has the aj)ex of the fore wing and 
the ont.er margins of both wings moit* liroadly black -margined. 
The shaj)eof the f(>re wings is also cpiite diffei’ent : in P. innotatuti 
th(‘ inner margin is mneh shoi-t/er and the outer margin (which 
in P. ilias is convex) is nnu-li .straighter, cons(M]uently the apex of 
ihe wing is very much more pointed. 

We have a goo<i series of P, hntotatKs fn)m various ])arts of 
K. Australia, and 1 find thiit the.se ch!ira(*,tei*s ai’e always prevsent. 

Mr. de Niceville has lately (J. A. S. B. vol. xlviii. })t. ii. n. 2, 
p, 265, 1898) stated that PhUiris Rober should he sunk under 
Pseitdodipms Feld., hut with this tjonclusion 1 do not agree. 
Certainly the venation ap 2 >ears to l)e almost identical with that 
genus, as indeetl it does with HypochrysopR ; but the shape of tht? 
wings in the male is (piite different, the hind wing lieing mii(*h 
more elongate towards the anal angle with its outer iiiargin 
nejjily straight. The antennae also are much longer and inon^ 
gradually and more extensively clavate. 

’ IK auhearulewn Grose-Smith & Kirbj^ Rhop. E,\ot. vol, ii. ,* Oriental hj- 
Ciiiiiidtc, p. 35, pi. vii. figs. 4, 6 (1893), 

8 ^ 
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P, diyglesi Hew. appeal's to agree in these characters with the 
tyj^K* of Pseudodipsm^ viz. P, earn Feld. Two other species ai'e 
included by Mr. Miskin {loc, cit, p. 67) in Psendodipsas^ but 1 
have not seen these. Mr. de Nic6ville (Zoc. cit,) appears to have 
confused P, ilias with P, inteiua Butl. Mr. Miskin also states 
tliat he knows Utica onycha Hew. from the description and 
figures only. Probably he knows it well under another name, ns 
it is quite a common specues and we have many examples fi*om 
\'arious p.ai’ts of Austmlia and New Guinea, which I have com- 
|)fn*ed with the type in the British Museum. Hewitson’s figure, 
which represents n female, is too highly coloured. IVieclinest/ies 
eremicola Pagenst. Zoologica, xxvii. p. 123, pi. ii. fig. 9 (1900), 
ap[)ears to be identiciil with Hewitson^s Utica onycha and must 
be sunk as a synonym. 

ARRnENOTHiiix PENiciLLiGERA de Niceville. 

There appear to Ih^ two fonns of this species from the Khasia 
Hills. The larger and typical form has tlie black apical 
lK)rder rnoie extensive and the blue coloration darker in shade 
than the smallei* form, which has the l)lue area on the fore wing 
(extending paitially u{) the outer mai'gin fi'oni the angle. Liirge 
series of ea(;h form have becm received, and these differences may 
possibly be seiusonal. 

Tajuria tuyia de Nicev.*, var. pallescens, nov. 

cf. Uppersidc with the blue area much paler, more lavender, 
and inoi*e extensive than in typical ihyia ; in the fore w ing 
extending upwards to the 2nd median uervule, and in the hind 
wing much closer to the costjil margin. Tlie underside is also 
palei*, wdth the short marks at the ends of the cells cleaily 
defined, and the black spots at the lol)e and between the low er 
median nervules minute and very faintly surrounded wdth jwde 
yellowx 

H(d), Jaintia Hills i>mce). 

This form, w^hich may l)e seasonal, has been received in con- 
sidemble numbers by Colonel Swinhoe, to wdiose generosity we 
are indebted for possessing it. We have typical T, thyia also 
from the Jaintia Hills. 


Pseudalmenus, gen, nov. 

Allied to lalrmnua, from which it diffei’s by the costal margin 
being depressed about the middle, not arched as in that genus, 
and by the subcostal neiwule reaching the margin below the apex 
of the wing (in lalrnenua it reaches the margin above the apex). 
Tne cell is shorter and broader, and in the hind wing the median 
nervure is longer with its branches more nefudy equal in length, 
this being caused by the upper nervule being bent upwards more 

1 Tajuria thyia de Nict*v. .1. 11. N. H. Soc. 1892, p. 836, pi. H. fig. 11, ,y . 
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than ill lalmenus. Palpi more robust and liairy and the terminal 
joint shorter. Eyes smooth. 

Type, Thecla myrsiliis Doubl, «fe Hew. 

Epamera SAPPiRrs, sp. n. (Plate XII. fig. 1.) 

d . Upperside closely allied to E, helUna, but slightly darker 
blue, and the Iowit half of the lobe rather more distinctly white. 
The anal black (piadnite spot is large and <listinct. 

On the underside this species is more nearly allied to K. inermis 
mihi, and like it lias linear dark bands crossing the wings beyond 
th(‘ middle, but not so distinctly black as in that species. The 
line at the end of the (“ell in fore wing is almost obsolete. The 
reddish-orange anal jiatch is more extensive and i‘(*aches upwards 
t;o the black line ami outwardly to the red sjxit between the lower 
median nervules. 

Along the centi'e of this red patch runs a broad lin(‘ of metallic 
scab's, from the anal margin, zigzagto the red spot and downwards 
towards tlui lobe. The apex of the fore wing is slightly browmish. 
The tuft of hair on inner margin of fore wdng below’ is black. 

Frons w hite ; body black above, buff-(^oloui‘ below'. Legs w hite, 
with V)la(‘k spots. Anteniue black, with small white spots. 

Exi)anse li 1|J inch. 

JJah. Sierra Leone ; Addah {Mm. JJr'Kce). 

We have long possesse<l a. specimen of this insect which 1 
thought was a vsiriety of ?]. hellina, but the reci'ipt of moi*e 
specimens has (*onvinced me it is distinct. E. belli aa has no dark 
lines below'. 

J take this opportunity of exhibiting figines of sevei'al beautiful 
.Species of this grou}> which have hitherto been known only from 
4lescriptions , they are as follow's : — 

E. merviis mihi (PI. XII. fig. 2), Ann. & Mag. Nat. Hist. (6) 
xvii. ]). 28;-) (1896). 

Argwlaiis slim. \ar. lalos mihi (PI. Xll. figs. 3, 4), Unn. cii, 
}). 286 (1896). 

A. htkahm mihi (PI. Xll. fig. Ti), Ann. A' Mag. Nat. Hist. 
(6) V. p. 30 (1890). 

A. paneperaia mihi (PI. XIT. fig. 7), tom. cii. j). 30 (1890). 

A. menus mihi (PI. XII. figs. 8, 9), tom. cii. p. 29 (1890). 

A.jnlius Stand. (PI. XU. fig. 6), Iris, iv. p. 146 (1891). 

Aphniolaus, gen, nov. 

Allied to Ejximera^ and like that genus possessing four sub- 
costal nervules to the primailes in both sexes. 1 liftei ing, how ever, 
by the inner margin of fore wing in S being nearly stinight, ami 
by the total absence of secondaiy sexual chai’actei's. 

Type, Myrina pallene Walleng. 

This genus, w'hich contains only one species, appears to I'onnoct 
the group of genera allied to lolaus with Aphnems. 

Professor C. Aurivillius, in his * Rliopalocera HCthiopica,’ 
includes seveiiil structumlly distinct gi'ou})s under the genus 
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Iolm>8^ and at the same time expects a new genus for I. mermeroa 
Mabille. 

1 have Ifitely l)een able to examine a specimen { cf ) of lolaua 
trimeni Walleiig., and find that it agi*ees in venation witli 
Epamera skins IVimen, anci should be plac^ed in the same genus. 

Horaga amethystus, sp. n. (Plate XJ. figs. 4, 5.) 

c? . Uppersido dull dark bluish purple, with a minute white 
spot, at end of cell and sharply-defined dark brown margins. 

Fore wing : costal veiy naii^mdy, outer margin luthei* bi-ojidly 
diuk brown, broadest at apex. Hind wing: eosbil, outer, and 
anal margins dark-brown bordered, t)f about e.<jual width to outer 
margin of fore wing. A w'hite anteciliary line near tlie anal 
extending about halfway up the wing. 

Underside luther pale grmiish bix^wn, inclined to a, moi'(‘oiunge 
sliade towards anal regions of himl wing. Fore wing crosseil 
just about the middle by a luther distinct white band, outwardly 
bordered by a dark brown line, commencing just below the costa 
and reaching nearly to the inner margin, which is })aler. 

Hind wing with a rather narrow, but distinct, pale metallic 
blue band, inwardly bordered by a dark brown line, crossing the 
wing about the middle from the costal margin to the lower median 
nei’Mdcj, where it becomes broken into a nunibei* of short stre#iks 
and ci’esccmt -shaped markings, which are spiead o\er the anal 
region and inwardly to the inner maigin. A rather large black 
spot on the maigin betw^een the lower median nervules, crcmned 
by a metallic blue ci*escent, and abo\e this spot another minute 
black speck almost covered with metallic blue. A black spot on 
the lobe which is small. The marginal space h(‘l.ow’ the sub- 
mediaii lUTviire is dusted with black and grey ^!Cales. An 
anteciliary black line follow’ed by a nairow^ white line. 

(filia of fore wing brown : of hind wing brown, tipped with 
wrhite tow^ards anal angle. 

Abdomen brown above, sordid wdiite below ; palpi wliite with 
black tips ; legs white with black spots. 

2 . Upperside violaceous blue, with a distinct wdiite sjiot at 
tlie end of the cell, and bioad dull brown margins; on the hind 
wing the blue area scai’cely extends beyond the cell. 

Underside as in male, but giY)un<bcoloiu- paler. 

Expanse, J 1 inch, 5 14 inch. 

//ah. British X. Borneo (Tr, E. Fryei*). 

(Type, cf Mus. l)ru(»e ; 2 Hoj>e, Mus. Oxon.) 

We have long possessed the male of this appamitly veiy distinct 
species; it was formerly in Herr Semper’s collection ‘and Professor 
Poulton has sent me the female for examination. 

Hen* Fruhstoffer (Berlin, ent. Zeit. 1897, 1898) has described 
several new^ species of this genus and given lists of those already 
known, but I can find nothing amongst them that will agree with 
the one here descidbed. 
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We have in onr possession the types of the various species of 
Lycmnid(v descriljed by Herr Geo. Semper in the ‘ Journal des 
Museum Godeffroy/ xiv. pp. 1^)4-168 (1878). Many of these are 
very little known, and T propose to review them here and to give 
figure>i of some which are of interest. 1 take tliem in the ord(*r 
in which they wTre published, viz.: - 

Danis inachayi^ p. 155. 

Lamjndfis dnbiosa, p. 159. 

Hohchil/i marghiata^ ]>. 101. 

„ helenita, p. 162. 

hyacintkina, p. 162. 
anita^ p. 163. 

Jaime it ns p. 167. 

31 le ty 2 )es of two others described, viz. : 

Jjycama syhncola, p. 159, 

Jjyccevesihes god(*ffroyi^ j). 165 
arc in tlie Godeflrov Museum. 1 do not know them. 

Ill YSOXOTIS M ACLEA YJ . 

Danis macleayi SeiuiMu*, Mus. Godeifr., Lep. xiv. 155. 

Easily distinguished fi*om T, taygetas Feld, by the paler blue in 
the male, {iml )>y the clu‘quercd cilia in both sexes. 

Xacadttba nuiiiosA 8em}ier. 

fjampidss dtthiosa Semper, Mus. Godeffr., Lop. xiv. p. 159 (1878). 

The tY])e of this species consists of the four w ings only, the other 
liaits of the inse(’t having been lost. These wings are, howwer, 
(piite peifect enough to enable it to be determined. It is at once 
distinguishiMl from here7iice HeiT.-8ch;ifl[*. by the ultmmedian 
band on the fore wdng l)elow' being more continuous, /. e, the 
iow'(U’ half not lieing placed further inwards than the upper half. 

It has no tail as in N, herenice. 

Candalides MAiioAiiiTA Sciuper. 

Holochilamargariia Hemp. Mus. GodcdlV., Lej). xiv. p. 161 (1878). 

This species is very close to C, ahshnilis Feld. ; indeed, the only 
diftereiice 1 can detect is the shade of blue on the uppei'side, 
w’hi(*h is consid('rably greyer. This of course may only be seasonal. 

Candalides iielenita 8emp(»r. (Plate XI. figs. 7, 8.) 

Holochila hehnita Semp. Mus. Godeflfr,, Lep. xiv. p. 162 (1878). 

1 exhibit figures of the type cf Ji-ud J of this species, and an 
examination of them w ill show that the i is leather more strongly 
maiked below thay the 6 , but that the niarkings are traceable 
in the latter sex. If. (=(?.) cnidrodus Miskin, P. L. 8. N.S.W. 
ser. 2, V. p. 41 (1890), appeal’s to be veiy closely allied, if indeed 
it is distinct. Mr. Miskin does not, how’evei*, mention the darker 
and difiemitly placed sc^iles wducli apj)ear to be on the median 
nervules of the fore wing of the type cf • 
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Can]>ali])X» BRiNUB Fabr. 

Papilio erinus Fabr. Sysfc. Ent. p, 625 (1776). 

ffoloehUa hyadtithina Bemp. Mus. Godeffr., 2jep. xiv. p. 16«^ 
(1878). 

The types show that Herr Semper^has redescribed the large 
form, having identified the form named atihpallidm by Dr. Lnccu> 
as C. erimts Fabr., as specimens formerly in his possession prove. 

Oandalides ANITA Semper, 

JlolochUa anita Bemp. Miis. Godeffr., Lep. xiv. p. 163 (1878). 

Lyccena maereiis Rosen. Ann. <fe Mag. N. H. ser. 5, xvi. p. 377 
(1885). 

Herr Semper*& type is in a very bad state of preservation, but 
a careful examination has proved that it is ideiiticfil with the type 
of Z. mcerens in the British Museum. Mr. Miskin, in Ann. 
Queensland Museum, no. 1, p. 66 (1891), places this and the 
preceding species refen’ed to under H, erimis^ but I find it 
impossible to agree with him. They are differently coloured and 
marked, and have different shaped wings. 

Ialmenus dameli. (Plate XI. figs. 10, 12.) 

lalmenua dameli Bemp. Mus. Godeffr., Lep. xiv. p. 166 (1878). 

lahnenm illidgex Lucas, P. R. B. Boc. Qd. p. 166, figs. 1, 2 (1889), 

I quite agree with Mr. 0. B. Lower that the insect described by 
Dr. T. P. Lucas is identical with Herr Semperis species. Tlie type 
specimens, which are in fine conditiop, ai’e exhibited, /. ddmeli 
is at once distinguished from /. ictenvs Hew. by the black linetu* 
bands below being replaced by broader buff-coloured bands of a 
slightly darker shade than the ground-colour. I also exhibit 
(PI. XI. fig. 11) a specimen of /. eiehorni Btaud. Exot. Schmett, 
p. 275 (1888), received from the late Dr. Staudinger under that 
name from Ckx)ktown. It appears to be quite <listinct. 7. iUmua 
Miskin, P. L. S. N.S.W. ser. 2, v. p, 41 (1890), seems from the 
description to be identical with this species. 

In a footnote ' will be foimd described a species of Jahnenm 
which I believe to be quite distinct. 

' llLMBHrS CLEHB5TI. (Plate XI. fig. 0.) 

^ $ . Allied to J. inout Hew. Much amaUer. Uppereide pale gr^yinh brown, 
with the blue sufftision less ext^sive, more brassy, ana not reaching into the cell of 
the fore wing. The anal margin of hind wing is nearly straight and not dentate 
as in I, inouB. The black spot on the margin lietween the nervules is small, 
circular and distinct, and surrounded by very pale yellow. Undetside paler than 
in X iwotts, and the bands composed of soidid white, ringi^, choimlike iparkiiigs 
arranged much as in that species, hut less distinct. 

9 . As ^ but paler, and brassy blue sufiusion even less extensive in fore wing 
above. 

Expanse^ S 1-1 iV inch, ? Ij inch. 

JXrtt. W. Tomjxma Plains, between Yule River and Sherlock River, 

Jan. to May [S, CUmmt, 

Pour spi^mens, three of which, including the types* are in the Hope Museum, 
Oi^^. and one m our own, kindly presented by Professor Poulton, FJtflS. 

This IS the smaHest species of the genus deicrtbed. 




P Z S 1902,vol II PI XIII 




HR.Hog^ del F.P. C lith 12 We9t,Ne'WTnan imp. 


Eyes of Spiders of the sub-order Mygalomorphag. 



1901] 


MB. H. E. mm ON AUSTEAUAN SPIDBBB. 


121 


EXPLANATION OP THE PLATES. 
PliATB XI. 

Fig. 1. Naoaduha atromarginata, P* 

2. ft tf ? » P» 114. 

3. Una purpurea, <J, p. 114. 

4. Horaga amethgetue, p. 118. 

6. „ « ?,p.ll8. 

6. WaigeuiH ceramicum, V , p. 115. 

7. Ckindalidee helenita, p. 119. 

8. „ „ 9,P.119. 

9. lalmenm dementi, $, p. 120. 

10. „ dameti, <y, p. 120. 

11. „ eiehomi, p. 120. 

12. „ ddmeli, $ , p. 120. 

Platb XII. 

Fig. 1. Epamera aappirua, ^ , p. 117. 

2. „ mermis, ^ , p. 117 . 

3. Argiolam silaa, var. lalos, p. 117. 

4. ’ „ „ ? , p. 117. 

5. „ 7«ira5rt«, <J, p. 117. 

6. „ Jutiue, ^ , p. 117. 

7. ,» paneperata, ^,p. 117, 

8. „ weiikia, p. 117. 

9. „ „ ?,P.117. 


7. On som(‘ Additions to the Australian Spiders of the 
Suborder Mygaloinor])h 80 . By H. R. Hogg, M.A,, F.Z.S. 

[Received May 6, 1902.] 

* (Plate XIII.* <fe Text-figures 22-27.) 

A numerous collection of Spiders belonging to the South Austra- 
lian Museum, Adelaide, very kindly sent me by Professor Stirling, 
F.R.S., has enabled me to make some important additions to those 
1 enumerated in a paper read to the Society last year (see P. Z. S. 
1901, vol. ii. p. 218). 

Of the subfamily Actinopodinm there are no specimens. Its 
Australian genus Eriodm Lair, has been located at Perth in the 
West, and in Victoria and New South Wales to the East ; so it 
might naturally be ex|)ected to exist in South Australia, but has 
not so far been recorded thence*. 

Tlie CtenizincB, on the other hand, are well represented, and 1 
have to contribute to that subfamily two new genera, BlakisUmia 
and Dyarcijopsy of one species each, and to the Rev. 0. P. Cam- 
bridge's genus Aganippe two new species. As the latter seem 
to form with Euoyrtopa Pocock (antice Aganippe) latior Cambio 
(PI, XIII. fig. 5) and Aganippe mbtrutia Oambr, (PI. XIII. fig. 6) 

> For explanation of the Hate, see ^ 142. 

- I here mention on the authority of the Rev. 0. P. Cambridge that his 
epocies, MriodmformidahiUy has really onlyyiwr spinneretis as I suggested in the 
]mpor above cited, and not lisr, as originally stated (Joum. Linn. Soc., Zool. vol. x. 

1888, p. 266), 
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an almast continuous series, I have reunited Mr. Pocock’s genus 
with its parent. 

From Tiismaiiia we have two females of the subfamily 
which has hithei*to comprised in its group Migem only two geneia : 
Migas L. Kcxdi, from New Zealand, and Moygridgea Him., from 
South Afi-ica,. Frtmi lK)th of the above these specimens diffei* 
t^ssentially, and I have thei’efore constituted for them a- new genus 
ffet*iromigas. 

Of Bargclvelimf^ tliere ai-e no fi'esli specimens. 

Of Avicidarhw* one male and six females confirm our previous 
knowl(‘(}g(* of Seleuocosmia stirlmgi Hogg, and I note below a few 
additional pai-t.iculars. The male from 0()ekl)urn and two females 
fix)m Broken Hill extend the known southern limit of tliis s[)ecies 
to lat. 32® S. From Palmei*ston, in the Northern Territoiy, is a very 
fine specimen, having much in common with the above, but with 
a recurved insteiid of pi'ocurved thoracic forea. Tliis lias always 
lieen looked upon as a point of gr(‘at pei-sistence and of undoubted 
generic impoi-tiiiice. 1 have therefore (ionstitiited foi- it a new' 
genus, Sdenothoht^. A bi‘oken sjiecimen included with these is 
inarkeil AvMralia only. It lielongs to the group Eurypidmaiem^ 
known only from B. Aineric>fi,and tus the origin is not a.uthenti(‘aUid 
it is more probable that it has been irnpoited from there than 
really found indigenous in Austrdlia. 

The JHplurhim are represented by specimens from numerous 
new localities, notably by examples of my genus Chenistonla, 
among which is a well-marked new speedes. A single male shows 
in an interesting manner the peculiar median tibial spur wdiicli 
has been the unique distinguishing chamcteristic of this genus ; but 
it differs from it in having a .strongly procurved tlioiucic fo\'(»a 
and posterior sternal sigilla avray from the margin, wdth other- 
differences looked on as generic characters, and I have ai^cordingly 
tlms distinguished it as the type species of a genus Dekwna, 

Five females from the Adelaide Hills, though lighter in colour, 
are, without the male, sjxxdfically undistinguishable from my 
Yictorian species, Chsnistonia mmvlata, from Maeedon. 

From Tasmania is a new species in the genus Aname L. Koch. 

The Rev. O. P. Oambiidge very kindly placed at my (lis{K)sal 
a specimen (female), received by him from Sydney, of the 
group Airacecfi in the above subfamily. This, though somewhat 
fjaler than his description, is with little doubt L. Koch's 
llutdromyeka oerherea^ also from Sydney, but the type specimen of 
species not being available it is not certainly known. 

The comparison enables me to assui-e myself that the male I 
had previously recorded from Macedem, Victoria, and thought 
might be the unknown male of this species, is certainly not 
the same. I therefore record the latter now as a new species, 
Hadroviycke meridiema. The d^riptioii appeai-s in the above- 
mentioned paper {he, cit. p. 274). 

Out of 40 specimens sent me in tliis suborder, comprising 
examples of nine genera and eleven species, mostly from new 
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loc}iliti('s in Houtli Auhtrnlia, but one Tasmanian, no less than live 
j?enei*a and nine species are new, thus emphasizing tlu^fact of how 
little th(* irujinhei's of it move about in tlie course of very long 
|)e!iods of time. 

To a New Zealand genus of the family Ctenizida* J gave the 
na-me (Prcx*. Z(Md. S(h*. 1901, vol. ii. p. 2d(») JIaonatta, which I 
have since found to he preoccupied for a genus of Molluscn 
(Trans. N.Z. Inst, xxiii. p. 95). I therefore substitute for it 
the naine (Umtudna^ reminiscent of the Pro\ incc tVom which the 
specimens named were sent to m(‘. 

1 do not repeat the I’efertaices for genera and species gh en in 
the paper (jUot(‘d, as J look on this <‘is suppleni(*nta.ry to it. 


Suhfainilx !\T T o] \ r.. 

(lionj) ]Vlu;i:.K. 

HKrKi!(>MJ(;As, g(‘n. no\ . 

J/Her(uuly((s differs from MigciH L. Kwh in having a, stmight 
oi* slightly procurved thoracic fovea, instead of strongly recur\'ed. 
The eve-s])ac(‘ is broad instead of compact, covtaing about one-half 
tin* w'idth of the frontal area. The clypeus is as wide as the 
wdiole eye-space, instt^ad of the front median eyes only. Tin* 
second and third joints of the suj)erior spinneivts are coinprasstxl 
into the first joint, their ]nesence being hardly more than indi- 
cated. 

T^h* specie's, //. (Jnrfii. 

Text-fig. 22. 

a 



b 

Heieromiffas dovri. 
a, lu'otile (lint, size*) j ft, eyes. 


Hetebomtgas novEi, sp. nov. (Text-fig. 22.) 

Oephalothorax, mandibles, lip, and maxilla* rather light yellow- 
browm, the eye-spaC(* black at each end and lx*tween the front 
middle eyes ; stenuim, coxa*, legs, and palpi soinew hat brighter 
yellow', "with dark grey or l>rown hairs, spines, and bristles; 
abdomen dark grey, without recognizable pattern. 

The cejyhalothordx is nither longer than hi-oad, narrowed 
posteriorly, but broad in front. The cephalic* [lart is rounded 
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and lises abruptly fitiiii in front of the thoiucic fovea almost as 
prominently as in Kriodon, the mandibles l>eing continued in the 
same manner, but, as in all the Migiiue.^ falling nearly perpen- 
dicularly after a short, more or less kneed, horizontal length. 
The fangs are long and very powerfully formed, with a transverse 
section almost squarci by reason of four strengthening longitudinal 
ridges. There is no rastellum. On the inner edge of the hdx- 
sheath are three large teeth, on the outer four, and five or six 
small, internunliate, neai* the base of the fang. The eye-sj)ax!e, 
three times as wide as long, extends half the width of the fi*ont 
of the cephalic parf. The fi'ont median eges ai‘e 1 1 diam. apart, 
and two of theii- diameters from the nearest point of the laterals, 
which are oval and two diameters of the median in greatest 
length. The whole i*ow is slightly pi*ocurved. 

The posterior row is I’ecurved, shorter tlian the front row, and 
the laterals only slightly moi-e in longei* diameter than the fitmt 
median. The i*ear median, in long diameter the sjime as these, 
aie half that distance from the real* side and their diameter fitnii 
the front middle. The clypeus is wide, the front median lieing 
removed from the margin by a distfince e(]ua] to the whole breadtli 
of the eye-space. The thoracic fovea is deep, wide, and nearly 
straight, but with a distinct tendency to prtK‘urvature. 

The maxlllm ai’e broad and neaily s(juai*e, the lowiu* onto* 
corner being somewhat rounded. There are spines along th<» 
inner side margin but not along the lower side. The lip is as 
long as broad, slightly I'ounded in front, and in one pit*ce with 
the sternum, though separated by a depression conbdning the 
anterior sigilla ; it has no spines. 

The sternum^ smooth and stiong, is piriform, nairowed, aial 
slightly hollowed in front. The posteiior sigilla are large and 
situated nejir the central line, the remainder marginal. 

Thi‘ abdomen is oval, 1| times as long as bi'oad. The superior 
spinnei*ets are shoi*t and stout, the fiist jfdnt making the whoh^ 
of their length, and the secoml and third joints indicate<l by only 
slightly i'aiso<l ciicular lims succ’essively inside one another. Tin* 
inferior spinnerets are cylindrical, truncate at top, about 1.] 
diarnetei's apart. The palpi are longer than in the Mighat* 
generally, more nearly approaching those of the Cteniziihe. Hie 
femoral joints are much curvt?(l round the mandibles and as long 
as the patella cum tibia. The distal segment is broad at base, but 
tapering, and furnished with two rows of shorf, stout, curved spines 
as on the tarsus and metatarsus of the front two pairs of legs. 

The legs are short and stout, the metatarsus and taisus of thi^ 
front two pairs being somewhat flattened and having two rows of 
stout, curved, spines along their inner and outer margins. Tlie 
superior tarsal claws have two pectinations on the inner, and 
one long one near the base, on the outer margin. The inferior 
claw is smooth. 

Two females from Table Cape, North Coast of Tasmania. Col- 
lected by Mr. Dove. 
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Measurements in 'millimetres. 



Long. 


Broad. 


Oephalothorax . 

() 


5 


Abdomen 

7i 


5 


Mandibles 

.‘1 total length. 14 horizontally. 




Trochanter 

Patella Metatarsus 



Cu\ti. 

& temur. 

Atiliia. & tarsus. 


lit'Ks 

1 . 2 

4 

4 ;i = 



2 2 

4 

4 :i = 

i;; 


:i. 2 

M 

= 

121 


1. 2 

5^ 

rr r>^ = 

17' 

Piilj)i . 

.... l\ 


;]i 2 = 

101 


S\0)f;imily <J T i: n i z i n .e. 

Tli(‘ followiiiju: Hyiioj)si.s will serv’e to distiiiirnish the Aiistmliaii 
Jiud New Zealand ^^eueia ; 

1. Al>donu*u vMurugntiMl, two ‘'tioiigly inarkftl 

niiis<-h*-'>p()t'>» oil ui>i»t‘r sidi* of alxloiiien. Th<* 
of the front row aituuted ut the four 
cornets of a trapc/iuni markedly longer than 

liroad hVntstuna. (IM. XIII. fig. 8.) 

Abdomen ‘»inooth or lunr\, but with no eorruga- 
t 1 on^. Traiieznim foimed by the tour eyes ol 
the front row’, in all eases broader than long ‘J 

2. Front row of eyes procurvcd ; but a liiu* touching 

the upper points of the laterals lies not inon* 
than A their diameter below’ that touehing the 
low’er edge of the median pair . 3. 

Front TOW’ of eyes so niueh jirocm’ved that a line 
joining the upper points of the laterals lies at 
least their diameter below one touching the 
l(*wer edsres of the median . 5. 

а. The line joining the centres of the rear row ot 

eyes straight or recurved A. 

The line joining the centres procurved Dj/arnfops, gen. noi. 

4. Posterior sternal sigilla inodenite in size and 

marginal ... .... Arhanith. (PI. XIII. fig. 11.) 

l^osterior sternal sigilla large and removed from 
the margin . Canivomt. 

б. The line joining the lowest points of laterals ot 

rear row of eye.s passing below the centres of 

the median pair of the front row Anidiopa. (PI. XIII. fig. 9.) 

The line joining tlie low’est ])oints of latenils of 
rear row' of eyes passing above the upper points 

of the front medians 6. 

6. The whole eye-simce much broader than long 
times) ; the front two pairs of legs scopu- 
lateil on tarsi onlj' . Ac/tniippe (including 

The whole eye-space more nearly square, the ' Euepytops Poc.) 

breadth not exceeding li-lj times the length ; 
the metatarsi of front two pairs of legs 

scopulatod Bfalistonhtf gen. no\. 

1 append for eompirison a .series of diagnuiis of the t'ytis of 
memhtns of this sidifandly, showing the manner in which they 
vaiy\ I have carefully measured the various specimens fix>m 
which they are taken and dinwn all to the stime scale ( x 1(1). 
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( *enu8 Aganippe Caml>r. 
Syno-psia of Species, 

1. Tlu‘ latcM-als of tho front row of e5’o«! one (iiarnotor only 


apart in malo, at least . A. itmcatoni, sp. nov. 

'I'he latenil<4 of tlie front row of eyes not loss than about 
two (lianieters apart 2. 

2. The whole (we-spatjo about times as broad as lonff . A. latior ('iinibr. 

Tlu* whole eye-spaee elearly loss than twice as broad as 

loiif? . . ;1. 

3. Latenil eyts of the front row about two of their diaineteis 

apart . . sp. nov. 

Lateral ey<N of the front row more mairly four diameters 
apart . ... . ..A, snhstvuiUt Oambr. 


Text-fiinr. 23. 


c 

Aganippe stneatoni. 

a, male ])alp ; b, anterior end of tibia i. of male from inner sule ; 
c, profile (nat. size). 

(tfiiiis Aganippe Oamlu*. 

Aganippe smeatoni, sp. nov. (Plate XIll. %. J ^ text-fig. 23.) 

Oephalothorax and mandibles rich yellow-brown ; lip, maxilln*, 
sternum, and coxte somewhat brighter, with rather pale yellow 
hair, shoi-t and fine, find short stout dai’k brown bristles. Legs 
yellow-brown, lighter than cephalothorax. Alxlomen yellow aWe 
with darker browm median area, undemeath dfirk yellow-gi*ey ; 
in some specimens the upper median area is almost black. 
p^The cephalothorax is longer than broad, naii'owed to netirlv 
oue-half both anteriorly and posteriorly, rounded at sides. The 
ce[>halic part rises gradually from a deep foveti and side de- 
pressions to the eye-space, behind which is a tinnsverse depres- 
sion. The cephalic fovea is straight or slightly pro(;urved and 
lies at the Ixittom of an elliptical depression, A fringe of stout 
short procurved spiniform setae runs round tlie margin of the 
thoracic area, and there are two broad depi^essions on each side 
from the end of the fovea to the margin. 
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The fi*ont median eAjea are half theii* diameter apart, the 
lateiuls of the same diameter, three-fourths of a diameter away, 
lii* ill front of them near the margin of the clypeus, one diameter 
only ajiart. The clyjieus is about half their diameter in breadth. 
The rear row is stiaight, the oval laterals of the same diameter 
as tlK‘ front, total length of the row lieing twice that of the front 
lateral j)aii-, or six long diameters. Tlie rear* medians are very 
round, lialf the diameter of the other eyes, four diameter’s apart, 
14 from the laterals and the same from the front median. 

The iitandihles are short and pi*otrnde horizontally not moi*e 
than one foui*th of the length of the eephalothoiax. The Up is 
broader than long, straight in front, and without spines. There 
are a few spines on the inn(*r side of the maxilloi, near the base; 
tiny are rather thickly covered with hail-, straight in front, and 
only }>ointed in the middle of the liasal end. 

The stern mil is ovate, luther wide posteriorly, covered with 
upright bristles on round btises. The posterioi- sigilla are as far 
from the median line as they are fi-om the margin. The stigma 
of the male jicdp is lather long ami twisted like a raim’s horn ; 
b(»twecn the large liulb from which it springs and the nietatai-sjil 
joint is a smaller bulb. On the tibial joint is a double apophysis 
thickly covered on the outsidt) with short tapering three-sidtHl 
K|>ines. 

The hijs are luther long and thin. The whole of the meta- 
tarsi are l)espine<l ; on ttu* tarsi of all legs, except tlu? first pair, 
are stout spiniform seta*. The fmnt two pair of tarsi arc sc-opu- 
lated, but in one specimen, which shows no other diflerence, there 
is no scopula on tarsus i. xV double a|X)physis at the anterioi- end 
of tibia i. has a stout sjiine and two hoiTiy knobs on the outer 
half, and three knobs, but no spine, on the inner. The supeiior 
tarsal claws have fixim 4 to 9 teeth, the inferior being bare. The 
abdonH‘11 is oval and is thickly covered on the upper side with 
stout spines on l ounded bjises. The superior mamillie are short 
and stout, tlu^ first joint longer than the other two together, the 
last being (juite short. 

There art*, four males sent by Mr. T. D. Smeaton, of Blakiston, but 
w ithout locality indicated, and lhave named the species after him. 

Tlu* measurements in millimetres are as follows : — 


Loiijr. Broad. 


( Vphalot borax 

8 

f 4 fixmt. 

1 7 




AfMlomen 

9 

7 





Mandibles 

4 

2 

horizon til 

dly 






Pat. A 

Metat. 




< *<*\ji*. 

Tr. Si feiii. 

tib. 

& tars. 



Legs 1 . 

4 

10 

9 

8 


31 

2. 

4 

ftl 

84 

74 

s 

294 

M. 

4 

8* 

7' 

94 

=a 

284 

1. 

4 

10.i 

10 

12 ^ 

sss 

364 

Palpi 

;i 

5,4 

H 

2 

= 

Kf 
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Text-fig. 24. 



Aganippe puilemei. 

ff, male palp; 6, apophyses uii'tibial joint of palp from sule; 
r, anterior end of tibia i. of male from inside. 


Aganippe pulleinei, sp. iiov. (Plato XIII. figs. .‘1, 4, tfe text* 
fig. 24.) 

Ceplialothorax, mandibles, lip, maxilbo, and sternum bright 
yellow, the eye-si»aee mostly black ; the coxve and femoju, of the 
legs are orange, the patellte and tibife darker ; the metatarsus and 
tarsus yellow. On the mandibles are mther long bi*own hair> 5 , 
but elsewhere the haii*s are all changed to bristles, and on the 
legs amd sternum into spines. The abdomen is yellow, with 
brown spinous setae on the uppei* part. 

Tlie cephalotJiorax is longer than bi*oad, naiTOwing in finnt to 
less than half its total width. The cephalic, part, moderately 
raised and rather narrow, is bounded by a nither deep side de- 
pression. The fovea is straight or slightly procurved ; a row of 
stout setaD extends round the inargin. The imndihles are shoiii 
but rather more protrudent than the last described, the fangs long 
and curved. There are seven rather small teeth on each of the 
edges of the falx-sheath and five quite small in an intermediate 
row. 

The lip is at least twice as bimd as long, slightly Hollowed in 
front and without spines. The maxiUoi are rounded at base and 
straight in front, without prominencas. A few spines on the 
inner lower comer. 

The atermm is piriform, half as broad in front as between 2nd 
and 3rd le^, clothed with short upright spinous bristles on bases. 
Posterior sigilla away from margin. 
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The ]talpi are twice tlu*. length of the ee^plialothorax, the tibia] 
joint of tlie luah^ being considerably swollen in the middle, and 
with two apo 2 )hyses, oia^ above the otlier, on the side. The- stigma 
is 1] times fis long ;is the bulb, and is twisted, but not so mucli 
)us in ^1. simaioni. 

The front middle are 1^ diameters apart. In the male these 
are as large as the long <liameter of the laterals, })ut in the female 
only |ths. Thci fi*ont la>tei-als are two of their diametei's apai-t ; 
they a, re in the malt' the long diameter away from the median, 
in the female 1^;. 'Phe l ear row is recurved, both lateiuls and 
median oval, the latter in the female being as large a.s the front 
median, from wliieh they are disbint the diameter of the side eyes. 
Tliey ai*e somewhat nearer than this to those of the rear side, which 
are as long as the front side (»yes. The trapezium formed by the 
rear median and fiont latcuiils is very slightly narrowed iii front. 

The leather thin and tjipering, ai*e somewhat thickly 

covered with bristly s[>ines. The apojdiyses at the ant(‘rior (mkI 
of tibia 1 of the male are hardly to be distinguished from those 
of J. sineatoni. The pectinations on the superior tai-sal claAvs 
v^ary from 7 in front to .‘1 on the outer r(‘ar claw. 

The ahilomPit is oval, tin* upper side being fui’iiisluMl with 
spiniform seta*, l)oth upper and tinder side ar(j covered with short 
fine hair. 

Tlie superior s[)innerets are short ami stout, the first joint 
longest, the tliird (]uite short. The inferior are oiu* diameter 
apaif;. 

The f(*male is colour<.*d the sirme as tin* male, and is probably 
not fnlly grown ; except- in the smalhu* size of the front mi<ldlo 
eyes sin* does not differ from the males, and comes from the 
same locality, so that 1 take them to correspond. Hiree males 
and the female come iVom lllakiston, ami one male from the coast 
at Ilallett's Cove. 1 Intve muned tln*m after tin* sender of the 
latu*r, Mr. W. Pulleine, juii, 

Mprisun^iHftids in, niiHiinHrds, 
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J)l/arcyops diffei's from Arhaniiis L. Koch, to which it is {illied, 
h\ having Ixitli i-o\^s of eyes procnrvecl, the front median eyes 
more than their diameter apait, the ce}>halic |m-t of the ceplialo- 
thorax comparatively high, the thonunc fovea sti*aight, deep, and 
long ; it has only a few ptH*tiuations on th<‘ siiperioi* tarsjil claws ; 
ami, from tlie gr<‘ater procurvatnve of the front row, tin* whole 
ev(vs])a(‘e is longer in comparison with its hn‘adth than in the 
}ihov( ‘-Rallied genus. 

Type sp(.‘cies, J). 

DvARCYors AXDTiEWSi, iiov. .sp. (Plat(‘ XlIJ. lig. 10 ^ text- 
tig. 25 r/.) 

(Jejdia lot h ora X dark reddish hrown, vith fine y<‘llowish-]»rown 
hair ; mandihles darker still, with hi-ow n hair or hiistles. Sternum, 
li[i, maxilhe, and coxa* ricli yellowish hrown, with long brown 
hair, ratlu*r inclined to yellow' on Ihe maxilla* and red on the 
fiingi‘s. l^egs and palpi yellow-brown, abdomen dark grey reticU' 
late<l spots on yellow -brow n gi'ound. 

The thoracic pai’t of the cephalothorax is nithei* flat, the* 
cei)ha.lic part rising soim‘wdmt abruptly from in front of the fov ea, 
whi(di is broad, <leep, and ti*ansA ei’sely straight. 

11ie w hole cephalothorax, .somew hat broad in front, is one-third 
lojigei than broa<l, and longei’ than tlie j>a,tella and tibia of any of 
the legs. The mandibles are large and exteml below the base of 
the (*e])halothorax. The alMlomen is ovate, rather .straight in 
front : the supeiioi* .spiiiiua'ets .shoit and stout, tlu* fii*st joint 
longei* than the otliei* two together, tlie third quite short and 
almost hemispherical ; the inferior ont* diameter ajiart. 

The front row of eijes is strongly ju-ocurved, the laterals 
diameters of tin* medians, having their lughe.st piut below' the 
low't*!* margin of tlie latter paii*, w hich are one and a third of their 
diameter ajiai t. Th(* real* side eyes are slightly smaller than the 
front, and sepiiuted fiom the lattei* by two of theii* own dianietei'S. 
Th(* centres of the real* medians ai'e on a level with the up|)ei* part 
of the lateinls, making the whole row clearly procui*ved. The 
total eye-space is well rai.sed up and times as broad as long. 

The mmidihles are stout and long, well arched, and their lowest 
point reaches to below the level of the steamum. Tlie fangs ax*e 
long and powerful. Tlie lastelluni consists of two rows of stout 
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teeth, reaching lialfway across the front and some distiinee up 
the inner edge of the falx. The teeth on the falx sheatli consist 
of five large and tlii'oe smaller on the inner edge and five at the 
lower end of the outer edge. 

The maxiUm ai’c bioad, stmight in front, with only a. small 
protuberance on the inner corner. The lower end is rounded and 
curved in round the lip, that portion being rathoi* thickly studded 
with spines. The lip is sunk below the maxilla* ; it is about as 
long as broad, straight in front, and witliout spines. 

The sternum is broadest opposite the third pair of coxa;, where 
the fourth pair of sigilla show jmominently a little aw'ay from the 
margin, tlie others being marginal. 

The abdomen, rather det'ply pitted, is covered with fine hair 
and a f(*w' bristles on roots on the ujipei* side : it is loiigei* than 
broad, somew^hat ovate truncate in front and lounded at rear. 
The superior spiniua-ets are shoit and stout, the fii'st joint longer 
than the othei*two tog(*tliei-, the third being almost h(*mispherical ; 
the inft*rior pair art* about, their diam(*tf‘i* aj>art. 

The /rr/.s are rather short a.nd stout, the fourth pair scarcely 
longer tlian tin; first. The metatarsi and tarsi of front tw’o pairs 
are thickly scopulat.e<l, but none on tdther joint of tliird and 
fourth pair. The superior tarsal claws are long, stout, and 
strongly curved, having one longish pe(*tiuation u(‘ar tin* base on 
the out(*r <;la\v and two on tlie inner. Tlie third claw' is smooth, 
and th(;re is one pectination at the base of tin* female i)al]>-claw. 

Four females (twa) not fjuite adult), taken by Mr. F. \V. 
Andrew's at Mount Compass, South Australia. 

Afensnrevieiits in miUbnetres. 

Loii”. Druad. 
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Pat. & Motat. 

'IV. & fern. tib. & tar". 

5 11 10 8 = .-{4 

4.1 9 9 7 = 29^ 

8 () 7 = 24i 

4 ^ 10 11 9 = 34? 

h* 9 7^ 5 20] 

IILAKISTONIA, no\ . gen. 

I have somewhat doubtfully constituted a new genus for tw'o 
females from the same neighbourhood as the two new species of 
Aganippe^ which I call, after the locality, Blakistonia, 

It differs from Aganippe in the much squarer e}'e-area ; the 
rear side eyes are larger than any of the others. The lip is as long 
as broad, furnished with short, stout, unusually bipering spinules ; 
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the third joint of the spinnerets only slightly shorter than the 
second ; stouter legs, tlie metatai-si of the front two pairs scopti- 
lated, all tarsi bespined, and different type of apophyses on tibia i. 
of mnJe. 

Typo species, B. aarea. 

Text -fig. 25. 





D'ffarct/ops andrewai (a) and Blakistonia avren (ft-c). 


a, 6, profiles (nat, size) ; c, male palp from inner side ; </, male i)ali> from 
outer side ; c, tibia i. of male from under side. 


Blakistonia aurea, sp. nov. (Plate Xlll. figs. 1 , 2, <fc text- 
fig. 25 6-6.) 

FeiYiah, Cephalothoi*ax dingy yellowLsh brown, mandibles brown, 
i nstelluni neaily blacik, lip and maxilla^ yellowish bi-own ; sternum 
pale yellow, with deeper orange spots ; legs yellowish f)rowii, witli 
<liii k grey hair on patella, tibia, tai*sns, and metatai*sus ; abdomen 
bright golden yellov, with pale yellow hair on both upper and 
under side. 

The cephalotkorax is longer than brojid by nejiidy one-fouith, 
and only one-foui-th narrower in front and I’ear than in the 
widest pai*t. The cephalic part is well raised up from the slightly 
procurved thoracic fovea, bounded by side depressions and highest 
behind the eye-space. The mandibles are prominent, more than 
one-third the length of the ceplialothorax horizontally. Teeth ixh 
in male. 

The eye-space is unusually depi’essed, in fact Imrely raise<l up 
at all. The front median ei/es are their diameter apait ; the 
Ifiterals, which are 1 J diameters of same, are two of their own 
diameters apart, two diameters of the median away from the 
latter, and situated on the margin of the clypeus, thus forming an 
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entii'ely sepaiute row. The centres of the rear row are in a straight 
line, all four eyes oval and longitudinally parallel. The long 
diaiiictei* of the median equals that of the front middle eyes, and 
the rear latemls, twice the length of tluise, are one-third of their 
huigth away from the medians, wliich are not quite three of their 
ow n long diameters apart. 

The lip is as long as broad, very convex, rounded at the base, 
and straight in front. It is furnished with rather thick ordinary 
bristhjs and stout spines on the upptn* half, tapering fi*oni base to 
point,. Tlie maxilltti a,i'e rather wude, lounded at the lower outer 
corner and curving round the lip. They are stmight in front. 
On the inner low i*r corner they have an are^i w ith spines, much 
lik(‘ tho.se on the lij^, but longer. 

Hie stern u.in is pii’iforni, narrowest in front ; the post(*rior 
sigilla. an* moderate in size, .aliout their diameter from margin, 
the remainder close to it. 

The Ip(js are I'ather .shoj*1 and stout. The metatarsus and 
tai'siis of front two pairs soiiU‘W'hat flat, thickly scopidated, and 
iwtiiicularly short, w'ith stout .spines on the under side of both 
joints. Tlu‘ superior tarsal claws have fi-om one* to thi*ee long 
basiil ])(*ctinations only and an‘ much curved. The third claw is 
small and bare*. 

The abdomen is oval, wdth tine dowui-lying hair and long fine 
bristles on the npp(‘r part. The .superior spinnerets are shoit and 
.stout,. Th(* finst joint about equal to the otlier two, the third 
hemispherical at the antei'ior end. The inferior spinnerets are 
very small and about tlu'ii* diameter apart. 

Mah\ Colouring like the female. The long dark spinous 
bristh'S on tlu* upper ]»art of alKlomen give the latter a darker 
colour than in the female (.siq)po.scd ). The under side also is 
covered with thick<n* and longer browui hair. 

Tile front median et/es art* of the same diameter as the front 
lat,t*ra,ls, the former | and tlu^ latter 1| diameteis ajkirt. The 
rt«ir row is .straight, the laterals being in long diameter largei* 
tliaii tlmse of the front row. The whole eyt‘-.space, though of the 
saint* prof)ortionnte length and breadth, is only two-thirds the 
size of that of the (sup],K)sed) females, but the eyes appe^ir closer 
together owing t,o their larger ctmipaiiitive size. A long median 
row of long s}>inou.s bristles runs fiom near tbe tlmmcic fovea, to 
the margin of the clyi>eus. 

The Vq) and maxilke art* unliespined. The sternum is peai- 
shaped ; tlie posterior sigilla away from margin, small and 
ap|>arently slightly convex. The teeth on the inner etlge of the 
falx-sheath are small and six in imndver. On the outer edge and 
intermediately are ^14 or 15 sjiread imliacriiuinately, .some very 
small. The legs are long anti rather thin. Tin* superior tiii’sal 
claws have five or six pectination.s. Tlie tarsi of the front two 
pairs only are scopulated and the anterior end of the metatai*sus. 
Near the anterior entl of tibia 1 are two hoi*ny ajxipliyses longi- 
tudinally, one below the other on tbe inner side. There are 
spines on all metatai'si and on tarn 3 ami 4, but not on 1 and 2. 
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On the outer side of the tibial joint of the palpi is one apophysis 
near the anteiior end, its upjier side covered with small triangular 
spinules and a considerable area behind it. The cap of the meta- 
taiml joint is also similarly covered with spinules. The stigma is 
neai’ly twice tlie length of the bulb, jxnnted at the end and twisteil 
into a thin laminated sheet about the middle. 

One male fi’om Lower Noith Road, Adelaide. 

Four females from Blakiston and the Mt. Lofty mnges. 


254 

24 '' 

22 ^ 

304 

214 


Measurements in millimetres (male). 

Long;. Broad. 

„ J ^ ill fi-ont, 

ts 

7 4 

3 2 horizontally. 

Pnt. Metat. 

Coxa*. Tr. & fem. tib. & tars. 

Legs 1. 34 8 9 8 » 

2. 3*“ 74 8 74 = 

3. 3 b'' ^ ll « 

4. 3 8 10 10 = 

Palpi 3 5 5 2 = 

Spinnerets i = 

Inferior do. very small, about |, and close togethei*. 

Subfamily A vicuLARiNiB, 

Group Selenocosmieas, 

Selenotholus, nov, gen. 

Differs fi'om Selenocosmia in having the thoracic fovea recui'V’^ed. 
JEleai: and front legs of equal stoutness. 

Type species, Selemtholm foelschei. 
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SeLENOTUOLUS FOELSCEEl, HOV. sp. (Toxt-%. 26.) 

Female. The (•e]>hal()thor{ix is reddish, covered with shoit. 
yellow to yellow-brown hair. Mandibles darker, with thick, but 
smooth downlyiii^ yellow- bimvn hair, darkest in front ; hin^s 
black-brown, but the outer side by paJj) bright red. Lip and 
maxilla* retl-browii with reddish hair. Hternum and coxte deej) 
brown : rest of legs a,nd piljii sjune as mandibles ; the patella of 
third and fourth pairs somewhat darker. The abdomen, both 
upper and underside's, is a rich golden brown covei-ed witli sm(K)th 
glossy liair. 

T(*xt-fig. 26. 




Svh'nofhitf HS foduchei. 

(ty (nat. si/t*) ; h, i*y«*s. 

Tlie cephaloihorax, is one-eighth part longer than l>road, sloping 
moderately uj)\\ aids from the clearly-recurved thoracic fovea Iving 
betwt*eu the second and third pair of legs to the eye space, which 
is more than 2} tiiiu's as broad as long and situated on a tubeivle, 
d] mm. X 2, reaching to the margin of the carapace. 

Tlie front row of eyes is slightly ja-CHUirved, the median paii* 
li diameters a] >art and 1| of their diameter fi-om the laterals; 
tiny are of a, biaglit orange colour, standing on transparent i>lack 
rims, which I have not allowed for in their si/e. The front laterals 
are 1] times the diameter of the metUan, and, together with the 
rear row, an* of a pah* yi*llow. The rear row is straight ; the 
laterals, half the diameter of the front lateials, are as far from 
them as the latter from the front nuHlian. The rear median, 
slightly smaller than the laterals in long diameter, are their 
breadth a-way from the latter and twice their length from tlie 
front modian and. ten times their own breadth, or liv'c tliameters 
of the front middle, apirt. 

The mandibles are thickly coveml with (*lose~lying hair, tlie 
fangs long and powerful, the inner margin of falx-sh(*alh fin-nished 
with alxiut 12 large teeth, and the intermediate area, with about 
50 smaller, reaching almost to Lise of fang. The sti idulating- 
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organ on tlio outer side of the falx is s])read over a more or less 
oblong area, and consists of sei*ies of sharp sjmies ])la.(!ed in very 
regulai* rows. The corresjjonding portion on the Iwise of the jmlpi 
is a long oval area, of spint^s, shoHer and broader but generally 
similar. 

Tlie maxilhf^ are broad, rounded at the base, curved roujal the 
lip, aiul inoulde<l at the inner upptu* corner into a well-deiined 
proiuintuice ; club-shaped spines are numerous acims the base, and 
a, few stretcliing up the lower part of the inner side. Tlie hthiitm 
is hroa.der than long, hollowed in front, and has a thick cushion of 
spines extending from the inner edge t<» halfway down tin* front. 

Tin* stnnni'ot is as hroiid as long, truncate in front; the jiosterior 
sigilla,. large and oval, are situated ne^u-er to the median line than 
to the margin. It is only slightly convex and thickly covered 
with matted hair. The legs ai‘e rath(*r etpially stout, i.here l>C‘ing 
no tliflereiice between tlie first and fourth ])aii*s. Tlie scopula’ on 
all the tarsi ai*e integi*jd, on the metatarsi of the front two pail's 
they rt‘a.ch to the bas(‘, nearly so on the third pair, and halfway 
up on the fourth. There* are no spines on any of the legs, but 
double bare streaks on patella and tibia i., ii.,and iii., single on iv. 

The abdomen is o\ate, truncate, and narrowest anteriorly. 
The hairing is specially bright and silky in texture, of the same 
colour all over, alK)\e and below. The spinnerets aie half the 
length of the cephalothorax, tapering from base to anterior end, the 
fiT*st joint longei' than the third and both longer than the second. 

Th(; recurvaturo of the c€‘phalic fovea is a geneiic character* that 
cannot he ignored. It resembles Sehnocosniia stirlinyi in geiieiul 
appearance, but is othei*\\ise readily distinguishabh* by the 
straightness of tin* rear row of eyes, the larger number of inter- 
mediate teeth in the falx-sheath, the lij) more thickly bes])int*d, 
and the last joint of the spinnerets shoiter than the first. 

One female from Palineistoii. I have named the species uftei' 
the seiidei*, Mr. P. Foelscbe. 
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(HpilllS ClIENISTONlA 

Ciij:m.st(>ma teppeut, ik>v. sp. (Platt* XTTI. Hg. 13.) 

Ceplialothorax dull rc‘d-l)i*C)Wii (yellower brown in api)ai*ently 
rather younger s])eeiinen.s). Mandibles dark i*ed-bro\vn, with })ale 
ycillow' dowidyiii^ hail’s and lon^<*r iij>standin;U' brown. Lip, 
maxilla*, stcunum, and coxa* dark red-brown, with n])st.anding 
brow'll hairs only. 

Legs and jialpi paler red-brown, w ith long brow n liairs, scopuhe 
yellowish grey. 

Abdoimm yellow abfive and below , with short ilow'iilying, almost 
golden hairs and a few longta* and bi-owner. The ce 2 )haIothora.r is 
nt*a,rly one-lilth longer than broail, slightly rounded at sides, a 
third part narrower in the front aial rear than in the middle, and 
rising in a moderate slopt* from in front of a straight thomcie 
fovea tw'o-thirds of the lengtli of the eephalothorax from the 
a.nttM*ior eml. 

'riit* eyt‘-spaee is on a somew'hat reetangnlar raised prominence, 
w liicli begins at a distance th<‘ diameter of the front middle eyes 
aw'ay from the margin of the chpeus. Tin* front row of et/en is 
slightly priMMU’ved. The median pair, barely their diametei* apart 
and only om*- third from the nearest point of the laterals, are tw’o- 
thirds till* diameter of the latter, and stand on black shiny rings. 
Th(» rear laterals, as far from the front latmals as the latter from 
the front median, are only slightly larger than the front medijin. 
The rear medians nearly touching the laterals are about as long 
as the fnmt median, half their diameter from them ; the rear row 
is distinctly recuiwed. 

The iHaiidihles an* stout ami ratln*!’ longer perpendici dai ly than 
they are horizontally, the bristles on the fore part distinctly 
hardeneil, tin* fangs long and well curved. A I’ow' of eight large 
teeth on the innei* edge of the falx-sheath ami five small in the 
int^'i’inediate space at the lower end. The lip is slightly 
broji(h*r than long, hollowed in front and without spines. The 
maxilht' ha\'e a. rather bniad rounded hise, are hollow ed round 
the> lip, and straight in front. They aie thickly covered with 
spiniNs oN'cr half the breadth of the ba.sal area. 

The stenium is a broad oval, slightly convex, and ha\ing the 
sigilla. all mai’ginal. The legs are modenitely long and stout ; 
the tin’s! of all four jiairs have a thick scopula, as also the met-a- 
tai’si of the front two pah’s. None of the taisi but all the 
metatarsi an* be.spiiuHl, and twro piii-s of short spines on patella hi. 
All the ])atellie have a broad longitudinal bare streak. The 
superioi’ tai’sal claws have about 8 oi* 10 pectinations in each of 
their two I’ows. The third claw shoi’t and bare and neiuly 
stifhght. 

The ahdnmen is oval, thickly covered with short furi’v hair 
intermixed with a few long .single ones. The infeiior spinnerets 
are close together. The superior, tajiering fnan the base, are one 
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third tlie of the oepJialothoi-ax, tlie third joint being mther 

longer than tlie first and the second shortest. 

Five females from Ardrossan, Kiuigaroo Inland, Burnside, and 
Blakiston, 1 have named after Mi*. Tepper, who has collected 
them from several of the localities. 



Dekana, nov. gen. 

Dekana^ allied to Chei^ktonia hy the almost unic|ue position of 
the tibia 1 jialpal spur* of the male, difters from the latter* in having 
the thoracic fovea pi(Knu*ved and the post^aior sternal sigilla 
rather huge and removed from the mar’gin by a distan(*e equal to 
that from the median line. 

Type species, D, di versicolor. 

Dekana diversicolor, nov. sp. (Text-fig. 27.) 

Male. Cephalothoiax dark red-brown, mandibles black-bixrwn, 
short fine downlying hair* silvery white, and upstanding longer 
br own. Lip, maxilla*, sternum, and (;oxa^ pale chestnut. Legs 
and palpi red-brown, lightening towards the extr emities, scopiilai 
greyish yellow. Abdomen black above and underneath. Front 
abdominal shiehl, gill-cover s, and spinnerets yellow, hairing silver - 
grey abo\e, yellow on sides and underneath. 

The cephalothorax is 2 millimetr es longer than broad, r ounded 
at sides, broadly truncate in front, somewhat narrower at rear 
end, which is concave. The cephalic part is only moderately 
raised up, the highest part being about the middle behind the 
eyes, which are situated on a well -developed oval prominence 
rising abruptly from almost the margin of the clypeus. The 
fixmt middle green, the remainder being yellow, ar*e three- 
fourths of their diameter apart and half that distanc*e from the 
nearest point of the laterals which are their diameter. These 
are set in a plane perpendicular to the cephalic surface, and being 
at the lower part of the prominence make the i*ow, which is 
straight seen from above, rather strongly piocurved from in front. 
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The I’eai* vow is recurved, the lateiids half their diameter from 
those of the front if>w are the same in length iis the fi’ont median. 
The somewhat sijuare rear median are two-thirds tlie diameter of 
the latemls, nearly close up to the latter and half thcdr dhimetei* 
from the front median. The eye-space is 18 x 7, the whole 
prominence 18x10. The cephalic fovea is lunate and veiy clearly 
procurved. 

Text-fig. 27. 



/f, eyes; 6, tibia and metatnrsuh i. of male ; c, male iwilp. 

Ti\e i>f a ndihks iiiv, rather long compu-ed with their breadth, aiul 
stand out horizont4vlly half the length of the cepha]othoi*jix. Ther<^ 
are niin* large teeth on the inner fa.lx-s]u‘ath, five tpiitt* small in 
an intermedijite row at the lower end. The lip, straight at the 
sides, hollow'ed in fixmt, is brojider tlian long and 1ms one spine 
only visible about the miildle. 

The nmnlliv, convex at the btise over half tlieir width are thence 
hollowetl i-ound the lip and are straight in fix)nt. They are some- 
what spirsoly l)espined over the whole basji.1 area. The siennm 
is ovate, stmight in front, broadest at reiir, slightly convex. The 
posterior sternal sigilla are long and naiTow' halfway Ixitween the 
margin and the median line. The hgs ai*e only nio<ierately stout, 
the tai-si l)eing all scopulated and without spines ; the metataivsi 
are all bespinod, those of the fi-ont two jmirs scopulated, and the 
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anterior end of the two rear jmrs. Tlie metataraus of the front 
lyaivy chanusteristically pi-otubemiit on the under side, springs from 
a narrow btse, and that of the second pair is also distinctly curved. 

The tibial spur is leather nearer to the base than to the front 
end and quite as well formed as in Ghs'tmtonia maculata. The 
superioi* taisal claws ai-e pectinated in two rows of alx)ut nine 
teeth in each. Tlie tliir d short and l)are. 

As in Chenistmiia the metfitaiml joint of the pitlpi is soiriewliat 
long, and cut straight aci‘oss the end. The stigma is cairved and 
finely pointed, slightly longer than the pal {Mil bulb. The abdomen 
is oval, rather long and narrow, the yellow chitinous shield and 
gill-covei ings being very {»rominent on the bUuik gi'ound as also 
the spinnerets. The inferior {mir of spinnerets are w ell developed, 
1^ diameters apait at the base. The liist joint of the su{>erior {wiir 
is L| times tlie length of the second, the third being unfortunately 
desti*o}'ed. 

One male only from I )eka Station, near Blackball. 


Memaremenii< in millimetres. 
liOii};. Broad. 
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Genus A name L. Kinih. 

Aname tasmanica, nov. sj). (Plate XU I. fig. 12.) 

Female. Oephalothonix, mandibles, li{), maxilla*, stenuini, legs, 
and palpi a mther dingy yellow-binwii, in most j)ai‘ts sjMWsely 
clothed with long upstfuiding dark brown bail’s. The alxlornen is 
a dingy gi*eyish yellow , with shoH fine downlying yellow hail's 
interspersed on upper side, with long thin upstanding bristles on 
I'ound roots. Spinnerets and gill-covers yellow ; front median 
eyes deep orange, with black centres on black rims, other eyes 
jile yellow. 

The cephalothorax is two millimetres longer than bioad, slightly 
mised from in front of the thoi’acic fovea, which is pi-ocurved, 
about ecjually narrowed at front and rear. 

The eyes are on a well-raised tubercle, the bi-eadth of the front 
median eyes from the margin of the clypeus. The front row is 
straight, or from in fiont slightly ^procurved, the median pair 
three-fourths of their diameter apart. The laterals one-half tlmt 
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(list4iiu',e away are one-third larger. Tlie imr row is recurved. 
Th(^ lateiuls, touching the fmnt latemls, are the same diameter as 
tlie fiont median, the oval rear median, two-thirds same diameter, 
almost toiudi the side, and are half the diameter of the front 
median away from them. The eye-space is 15x7, the tubercle 
15 X 11 

Tlie inundlhles are horizontally slightly less than half the length 
of the (• 1 ‘phalothoi'ax. Tliey have seven lai’ge teeth on inner 
maigin of tln^ falx-shetith and no intei*mediate. The Up is 
convt'X, somewhat broader than long, hollowed in front and with- 
out spines. 

The maxlllw ar(i straight in front, broadly lounded at Imse and 
])rofu.sely })espined ovei* the whole basjd aim. The sternum is 
bi‘oadly oval, truncate in fiont, the })ost(U’ior sigilla i*emoved from 
the margin. 

Th(‘ }o^s are moderately stout, the tai*hi of the front two paiis 
bi'ing sc*opulat(Hl Jind the iiiebitai-si of the sfirne paitially so jus 
v\(‘ll. On th(' third pair of tarsi is a faint indication of a scopula 
below th(' biistles. None of the t{ii*si Jire bespined, but all mt*ta- 
tarsi juid patellfe. The sujierior tjirsiil (jIjiws are pe(-*tinated in 
twc) rows with about seven to nine teeth in e^ch. The superior 
claw is ])ar(‘ and very small. Tliere are spines in a scopula on the 
metatarsjil joint of the female jwdpi. The ahdmnen is oval, with 
thin downlying Imirs and fine bristles on the upper surfac^e. 

'Hu* superior spinnerets are half the length of the eephalo- 
thoiax, tap(}ring, the fiist and third joints each alxiut twice the 
h*ngth of the second. The inferior Jire H diameters apiit. 

This s[)ecics is eiisily distinguishable from ^1. pallida L. Ktxdi, 
of which the front median eyes are also near together, by having 
no meilii\n or side strii)es on the JilKlomen, Jind from my A, (pnsea 
by its much huger size, smaller rear eyes, and more compict 
eye-s])ace, besides the falx-teeth, tu-sal claws, Jiml patelhu- sjiines. 

Oiu‘ female from Table Cape, noi-th cojust of Tiusmanhi, collected 
by Ml'. Dove. 

Measarein^nts in millimetres. 

Loni?. Broad. 

CeptmlotlH.rax ... 10 | ^ in fi-ont. 


AlHlomen 12 8 

Mandibles 6,^ 

„ 4i horizontally. 

Pat. & Mctat. 

Coxw. Tr. & fern. i\h. & tars. 

Lt'gH .1. 5 9 9 8 = 31 

2. 4i 8 8 8 = 28.1 

3. 4' 7 7 9 = 27' 

4. 4i 9 9 10 = 321 

Pa.lpi 5 G G 4 = 21 


SujM'rior spiimovetK 2, 1, 2 = 5. 
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EXPLANATION OF PLATE XIII. 

Fig. 1. Eyc« (X 10) of Blakistmia aurea, p. 188. 

„ ?,p.l32. 

Aganippe pull eineif cJ, p. 128. 
* ?. 

„ latioTt p. 126. 

„ subtristiSf p. 126. 

„ ameatonif p. 126. 

Idhsoma aiffillutunit p. 125. 
Anuiiopa manatridgeiy p. 125. 
Dyarcyopa andrewaiy p. 130. 
Arbanifia giHieaiif p. 126. 
Aname taamanica^ p. 140. 
Cheniatonia tepperif p. 137. 


June 17, 1902. 

Pi-of. G. B. Howes, D.hk*., LL.J)., F.ll.S., Vice-President, 
in the Chair 

Tlie Secretary read the following repoiD on the fidditions to the 
Society’s Menagerie during the mouth of May 1902 : — 

The registered additions to tlie Society’s Menagerie dui’ing tlie 
month of May 1902 were 141 in number. Of these 20 were 
a.(x|iiiretl by presentation and 64 by purchase, 6 were l>orn in t})(‘ 
Gaidens, 44 were received on deposit, and 1 in exchangt*. Tin) 
total number of depiiiinres during the same j)eri(Hl, by d(\ath 
and removals, was IMl. 

Amongst the additions attention may be siiecially diri'cte<l to : 

1. A fine example of the scarce and little-known Southcr-n 
Anaconda {Eunectes noUnm Cope) from Paniguay, depositeil 1)}^ 
the Hon, Walter Rothschild, F.Z.S., May 2nd, new to the 
Collection. 

2. A female Haitebeest from Angola, acquired by purchase 
May 13th, apparently not difterent fi om the species of the Ca[)e 
Colony, Buhalis caama, 

3. Six Ruddy Flamingos {Fhamicoptertes ruber) fi-om C'Uba, 
piuchased May 29th. 

4. Three American hmnm (Bison ciTnericanm) from the Woburn 

Herd, presented by the President of the Society, and iec(»i\'ed 
May 31st. 

Mr. Oscar Neumann exhibited some specimens of Monkeys 
(Cercopitfiscm) and Hyraxes (Frocavia), belonging to si)ecies 
discovered during his recent journey tlu'ough North-east Africa and 
during his earlier journey through German and British East 
Africa. Among the Hyraxes exhibited were examples of Procavia 
erlangeri^ the black-headed Hymx from Harar and the sources of 
the Wabbi, Procmia matschiei from the south coast of Lake 
Yictoiia, and Procama (Hetevohyrax) thonnasi from Kaffa and 


2 . 

3. 

4. 
6 . 
6 . 

7. 

8 . 
9 . 

10 . 

11 . 

12 . 

13. 
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Giminu, this being n true Jleterohyrax, })ut living in tlie trees 
like a Dendrohyrax, 

Mr. Neuniann reiufirked that he could not quite agree with 
Mr. Thomas in uniting nil the large-toothed Hyraxes of A.byssiuia 
((except P, Hcioana) under tlie ntinie Procavla ahyssinica Heinpr. 
tir- Ehr. Tliis latter was n. form with a variable black spot on 
tile back, living in Ilogosland and in the coast - region of 
Eryfchrea. llyrar alpiiH Gray and Ilyrax Irroratm var. InlPAi- 
(j tster Gi*ay seemed to lie synonyms of this species, liotli coming 
fi’om Northern Abyssinia. 

There was also a form with a small but distinct yellow sjiot on 
t lie back, whicli should bear the name Procaria fvrntjinea (Gray). 
Tlie type of this species had been 4»htaiiied by Jesse in Northern 
Abyssinia, and four spe(dmens of it., (‘ollected )>y Blanford in 
Adigrat, were in the British Museum. 

The form of large-toothed llyrax, whictli Mr. Neumann had 
previously thought to be J^rocama alplni Gray (Mitteil. Ges, 
iiaturf. Fr. 1901, p. 241), tliia-efore, needed a new name, and he 
pro]iosed to (tall it Procarla It was similar to Procavia 

laacklndrri Thos., fr(»iu Kenia, but smaller, ap]>areutly lighter, 
a.nd with a V(*ry large* yellow spot on the back. Tiie head was 
lighttjr, and the outsides of the hind l(*gs were far lighter tlmn 
in P, m/fckiiidori. From l\ jack^ionl Tiios., from Man, which it 
ri'sembled in siztt, it was also distingulsbahle by its lighti*r colour 
and iinudi lightm* un(l(*rfui . There were likewise diflereiices in the 
skull, whi(th would be nu'utioned in another phm*. Jt was met 
with in Abuji* and Badattino, Province of Gindebeiut, south of 
the Blue Nile. 

Another sjiecies of llyrax new to .science was Procavla {Dendro- 
hjp'ox) riitvenzorli, similar to JJendrohyrax stahlniannl Matsch., 
a.nd to Dendrohyrax crawshayi Thos. ; but differing from the 
former in the. pale grey instead of Idack underfur, and from 
iho latter in the absence of any reddish in the geneiul cokmition. 
it differed from both of them in the long and thick fin*, which 
was th(» softest and thickest of all the Hyrax(*s as y(*t known, ami 
in the excejitioiial aiuount of long ami woolly hail’s standing out 
luyond the other fur. 

The only spe(dmen of this new species, colle(*ted by Sir Harry 
dohnston, in September 1899, on Mount lluwenzori at an altitude 
of 11,000-11,51)00 feet, was now in the British Museum (B.M. 
1.8.9.43). It had been mentioned in Mr. Thomas’s paper on the 
J(dinstou collection (P. Z. S. 1900, p. 178) under tlu* name 
Procavia crawshayi. 

The Monkeys exhibited by Mr. Neumann were Ccrcopithccm 
hilgcrti^ fixnii the souixjes of the Wabbi ; Cercopithecus viatschiei^ a 
v’ery i*ed form, from Kaffa; and Cercopithecus djamdjauiensis^ 
a mountain-form with very thick fur and a. short tail, which 
lived at an altitude of fix>m 10,000 to 12,000 feet in the bamboo- 
forests of Djamdjam, oiust of Lake Abaja, All these three species 
belonged to the Chlwocebm group. 
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Mr. Neumann also described a new species of the group of 
O. (dhogidaru to which, at the suggestion of Mr. A. H. Neumann, 
the collector of the first specimen, he was glad to give the name 
Cercopithecm kolhi, in honour of Dr. George Kolb, tlie lamented 
German zoologist and explorer of the i*egions north-east of 
Mt. Keiiia, who had been killed by a rhinocei*os in 1899. 

The following was the descidption of C, kolbi : — 

cT . Siinilai* in most respects to the dark rnountain-fonn of 
C.’^alhogi darky but with a pure white throat, which extends as a 
wliite half-collar lound the neck, and letives only a nanow space, 
about two inches wide, connecting the dai*k colour of the head 
with that of the back. The ears are thickly haired and pui*e 
wliite. The arms and hands are glossy black, the hind legs dai*k 
grey, the feet glossy black ; the tail at the base is of the colour of 
the back, gradually passing into shining black towaitls the tij). 

5 . Smaller, all th(j colours paler, heatl darker, the back more' 
oliv’e- blown, with less I’cd ; aims, hands, and hind feet paler 
black. 

Five specimens of this species were in the Biitish Museum. 

The type (No. 0.1.31) had been obtained by C. S. Betton on 
the Kedong Escaipinent, Sept. 21, 1899. Two other males had 
])een pi'oeured by A. H. Neumann at 8000-9000 feet, on the east 
side of Mt. Kenia,, and by LomI Delamere in Roromo, British 
East Africa. Two females ha,d been obtaineil by Mackinder in 
the Nairobi forest on July 14, 1899. This species seemed to be 
restricted to Mt. Kenia and to the neigh l)OuringmountJiin-chaii»s. 

Cercopithecm (dhotorgwtm of Thomas, with wliich this Monkey 
had been confounded, was distinguish e<i by its shorter fur- being 
]>iobably ’a lowland form,- by the absence of the st^iiking whitt' 
(jolour of the ears, by its l ed anal i*egion and Uise of the tful, Iw 
its I'eddish hind legs, and by the very sharp definition of the 
dark and white ai*eas on the ne<‘k. 


Mr. R. I. Pocock, F.Z.S., exhibited and made remarks upon 
the nest of a. Gregarious Spider {Htegodyphm dmmcola)^ sent 
home by Capt. Barrett- Hamilton, F.Z.S., from Vrcnlefort Road, 
Orange River Colony, S. Africa. 


A communication from Mr. H. J. Elwes, F.R.S., F.Z.S., called 
attention to the supposed new s|>ecies of Elk fiom Siberia, publishtHl 
in the Society’s ‘ Pixx»oedings ’ for 1902 (vol. i. p. 207) and pro- 
jiosed to be called Alcee hedfordicp, no exact hx^ality being given, 
Mr. Elwes statetl that when he was in the Altai Mountains, three 
years ago, he hod procured from Lake Teletskoi the skull and 
horns of an Elk which were so exactly of the character of those 
found in European Russia, that he could not distinguish them. 
They were well palmated with about twelve jjoints on each side. 
Mr. Elwes was convinced that though there might be many local 
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variations in tlie Elk in various pai*ts of Sibena, it was most 
unwise to assume on such slight evidence that non-palmation was 
a constant chaivuitei* of even subspecafic value. 


The following })aper.s were read : — 

1. ( Vrtain Habits of Animals traced in tlm Arrangement 
of their Hair. By Waltrk Ktdd, M.D., F.Z.S. 

[Received May 16, 1902. j 
(Text- figures 28 ‘11.) 

Th(* subject now consi<lere<l is limited by two conditions — 
first, that only ma.nimals with .somewhat shoi*t hair can be 
stu<li(id ; anil, secondly, that only two gi’oups of habits are of 
sufficient pi'evalence to be^tr upon the question. 

The bulk of the animals to l)e dealt with belong to the two 
gjeai orders of ITngulates and Carnivores. A few Simiada* will l>e 
refeiTe<l to, but other short-haired auijnals, sueb as Marsupials 
and llodents, do nof. lend themselves to this foi'in of .study. 

Certain of the habifiS common to all animals are divided into 
Passive and Active. The former include those concerned with 
the recnmlsmt and the .sitting positions, and the lattei* mainly 
tho.se of locvanotion, wdth a few^ suliordinate ones. 

1. Pasfilre. (a.) Pf*CH/inbent Position. — The Ungulate, of which 
one of the Bovidjc may be biken as a type, adojits as its normal 
atiituile in rest only that of lying jirone ; ami s\ich an animal lies 
with head raised, either at or above the level of its trunk, fore-limbs 
doubled so that the carpal joint is completely flexed, the hoof of one 
side slightly eveiiod, and that of the other, as a rule, under the 
abdomen. The ])osterior portion of the thoiux and the abdomen 
re.st oil the ground, but the })ectoial legion is raised by the fore- 
limbs so as not to be in contact with it. The hinder ]>ortion of 
the lK)dy of the Ungulate seldom lies in the metlian phuie, but 
inclined to one side or the other, so that the lumbar and lower 
<lorsa,l portions of the spine are rotateil, and this cau.ses the hind- 
limbs to be on one side, the metatai-sal bones extendetl and in 
contact with the ground, the “ knee of the animal .strongly 
flexed and closely applied to the inguinal i*egion. 

In the attitude of cxmiplete rest, dining sleep, the ITngulat(» 
seems to lie in no constant attitude, stretched out on one or other 
side. 

A typical and predominant attitude adopted by Carnivores in 
lying is that the animal, e. g. a fox-terrier, when in a .state of 
partial rest, lies with its head elevated ; or in complete i'e.st, with 
head reposing on the fore-limbs, the venti’al surface of the muzzle 
in contact with the flexor surface of the mdius and ulna. The 
fore-limbs, in the case of the Carnivores, are planted in an 
pROC. ZooL. Soc. — 1902, VoL. II. No. X. 10 
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extended position, in marked contrast with the flexed one of the 
Ungulates. Thus it happens that the extensor surface of the 
Carnivore foie-limb lies on the ground, the corresponding sui'face 
of the Ungulate being in contact with the flexor suiface of the 
metacarpus. There are occasions when a Carnivore, such as a 
domestic (‘at or dog, doubles up its fore-limb and lies as an 
Ungulate does ; but this is far from the common liabit, and the 
limb being relatively shoti, the suihices in contact are not large. 

This predominant habit of the Carnivores brings to pass a dost* 
contact of the flexor suiface of the mdius and ulna of each side 
with the pectoral region. Ptissing backw^iirds, we find that the 
j)roj(H‘ting thorax and upj»er j)ai‘t of the abdomen are in contact 
with tlui suppoifing suiface, irs in thc^ case of the lingula t(‘. The 
hindei* portion of the Carnivore .shows much the saine attitude as 
the Ungulate, but it is rather less lotated, and frecpiently the 
hind-limbs lie extended under the abdomen in the long axis of 
the trunk. 

(h) It is hardly too much to stiy that an Ungulate never sits, 
and that, in the case of the Carnivores, this attitude in i*(\st is 
only found with any frequency in the shoi-t-bodied forms. In 
illustration of this, one may point out that it is hardly to be 
conceived that a hoi-se, ox, or deer could sit, and that, to take 
examples among domesticated Canida*, a dachshund (!omparativt*ly 
seldom sits, and that a fox-tenler or pug spends a large pro- 
portion of its time in a sitting pasture. Such facts are of course 
explicalile on j)urely mechanical principles. 

As to the {etiology of the difierence of attitudes adopted by the 
Carnivores and Ungulates, the geneml shajie of the different 
types will to a gieat extent account foi‘ it. The Ungulate forms, 
genei*ally speaking, laive a short body, long legs, very sloping 
humerus in standing, and a very sti’ong ligamentiim nucha*; 
whereas the Carnivore forms have a relatively long body and 
short legs, hunuii-us more neiirly vertical than tliat of the 
Ungulate, and an unimpoi*tant ligamentum nuchte. 

Of the«e divergent modifications of forms, I would suggest tluit 
the presence of a poweif ul and efficient suspensoiy ligament in 
long- necked Ungulates, attached to 'the iieiual spines of the 
cervical vei*tebi*a», and to the heavy large head, which in many 
forms l)ears the additional Weight of antlers, is the factor which 
mainly determines tlie Ungulate attitude. This ligament of 
coui'se allows the Ungulate to maintain the level or elevated 
position of its head without muscular effbit — a position which is 
greatly more adapted to the geneiul shape of the foi'e-quaiter and 
the “set” of the head of Ungulates than that of the Oaniivore, 
with the under surface of the lower jaw resting on the ground. 
The ligamentum nuch» of the Ungulate allows the centre of 
gravity of the heavy Ungulate fore-end to be thrown further back 
than is possible with the Carnivore. Tlie effect of the Carnivore’s 
attitude is to produce a forward slide of the fore-end on the 
extensor surface of the radius and ulna, where the subcutaneous 
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tissue is very loose, a slide which obviously is iinix>ssible in the 
sti’on^ly- flexed jx)sitioii of the corresj)onding joint of the Ungulate. 

Among Simiiida* numerous grouj)s adopt a coiTesponding 
habitual attitude' of the foi*earm ; and in Man tiie habit of resting 
this surface' against supj^Kuting objects is vcjy common, pro- 
ducing in l>oth cas(‘s a- similar* forward slide. 

11. Active I/ahits. — The most noticeable active' habits of animals 
ar(* those of locomotion. A f('W other habits, of a more varying 
cl»aiuct(‘r and h'ss constantly present, will be noted under tin* 
different areas involved by tlu'in. The habits of kx*omotion Viuy 
in all degrees, from the short st<'p and slow walk of a. <loinestic; 
ass to tin* a,nd)le of a horse*, the quick, shoi-t trot of an ass, the 
full trot, canter, and gallop of a horse or otlua* large Ungulate. 
The locomotive habits of the Carnivores are not so notewoi*thy, 
and their greatei* development of the fore-quarters than of tin* 
hind-(|uai*t.(*i*s is noteworthy, tin* fore-limh bt*ing largely modified 
as a weapon of ofience in .addition to its hxomotive function. 
The various aniimds which are now under considei*ation, with the 
t‘X(‘eption of the Domestic Horse, exercise their locomotive pnvers 
accoi'ding t.o theii* own needs. The Horse ami its congeiu'rs, the 
Ass an(l IVIuU', stand alone in tliis respwt ; the Horse most 
conspicmmsl}' so, for this animal hiis b(*en produced by man 
for l(H*omotion just as mu(*h, though by different nu'thods, as a 
hx^omotive (‘Ugine has b('(*n pnKluced — in ea-(;h case for the 
benefit of man himself. Uie Hoi*se Inis no other raison d'etre. 
In this view, then, the Domestic Horse should be the most profit- 
able of all animals foi* study under this division of the subject, 
and it is found to be so. 

Hair- Direction. The foregoing habits of animals, pjissiv e and 
active, are closely related to and shown by ceHain directions of 
their hairy coverings, and the latter often jxiint out very clearly 
lK)th what the animals hav e done and what they have not done. 
The diriH'tion of the hair may be loosely (;ompared to a cinemato- 
giaph representation of the life of tin* animal j)ossessing it. 

A. Passive Habits . — The pjissiv'e habits of an animal in sitting 
and lying are net^essarily shown m.niiily on the ventml surface 
of the body. The tmees of their habits will be lookeil for in 
(1st) the pectoral region, (2nd) the fore-limb, (Ih'd) the abdomen, 
(4th) the extensor .suHace of the hind- limbs, (5th) the gluteal 
region. 

(1) In the Pectoral region mnow^ Carnivwes there i.s seen a 
mai*ked impression, which corresponds with the pressure of the 
flexor suHace of the fore-limb as far iis this comes in coutac*t with 
it in lying; and the*i*esult is that an area of hair is directed foi*wards 
against the general stream of the chest (text-fig. 28, p. 1 48). Tliis is 
well shown in an ancient sculpture of two Molossian hounds in the 
Capitol Museum in Borne. In Ungulates this reversed area of 
hair is also common, but numerous exceptions have been shown to 
exist In the Domestic Horse tliis pectoral armngement is more 
1 Troc. Zool. Soc. 1900, p. 686. 

10 ^ 
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marked tlian in any otlier animal and quite constant ; and it is 
pr()])}il)l(» tlint in this instance the arrangement of hail* has a 
(lifTerent mechanical cause, namely, a dynamical one. The 
attitude of the horse in rest does not lend itself mai’kedly to the 


Text-fig. 28. 



Dog, showing the opposing hair^strcams on the chest. 


production of this aiTOiigement ; but the constantly locomotive 
life of the horse does afford adequate reason for a reverse 
direction of the hair-stream by mefins of strongly divergent 
traction of underlying muscles. It is interesting to compare this 
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whorl, and cmst of thi* pot^toral ro^dou of a Horse with 

what is found in the e1osel>'-a.llied Ass and Mule. In the' Hoist? 
it is lar^e, synnnetrioal, never absent, especially niai kt'd iu hi^h- 
stej)}>in^ hors(‘s, whtHier cart-lioivses, or horses s(*lect<*d la'cause of 
their hi^h action in trotting. Its sizt‘, indeed, is a measure of tht* 
activity of the ]K*ctoral innscles ami flexors of th<‘ fort'-liinh. In 
the Ass it is eithtu* ahstait (ami this is the rule) oj\ when pi esenf, 
it is rmlinientai v ; in the Mule it is more fie(|uently J>resent than 
in the Ass hut still rudiimmtary. These degrees of deva-‘lopim*nt of 
the })(*ctoral whorl, feathering, ami crest in Horst*, Ass, ami Mule 
corr(*spond closely with the locomotive habits of the thi*(‘e 
animals. 

In the six Piejevalsky s Wild Horses in the St>ciety’s (Jardens 
it is also absent, as om* vould expi*ct in a wihl animal. Jn 
Zel)ias and though so closely allie<l in forni to 

the Horse, but so unlike in their wild and locomotix e 

life, it is absent. 

(2) On the Fort' linih th<* twotvpesof arrangt‘inent of hair ba\c* 
bet*n fully dt‘scril)ed ' (‘Isev lu're, and it is oidy necessar\ to point 
out here theii* relation to the two main r(*cumb<*nt attitudes, those 
of t.he (’arnivore and the Ongulate; the exceptions found among 
th(‘ latter have been given elsewdiere “. 

(H) Ahdtnne.ii. — Tlu* ventral surface of the tliorax and abdomen 
show littU* inti(‘rfeienc(‘ with the normal slope of the animabs ban* 
caused by its attitudes in lying. It is pi‘ihaps not unnecessary 
to point out this fact, because in such a study negativi* facts may 
weigh considerably in su[)[K)rt of i\ [>ositive contiaition if (*xplana- 
tions in aecordance with these be forthcoming. When lying on 
the ventral .anface of its abdomen, an animal rests very little on 
the thorax because of tlu* sup|M)rt of the fore- limbs ; ami in this 
])osition any tendency to slide forwards wdiich ina> exist serves 
but. to coniiini the normal slope of hair from c(‘j>halic to camlal 
exti(*mity, and thus the absence of any marks on tlu* ventral 
surface, due to the recumlient |M)sition, is fully accounted foi*. 

( hi the lateral asjiect of the abdomen there is found in nearly 
all Carnivores ami Ungulates an area of reversed hair, where the 
“knee” of tlu* animal rests in ilexion, during lying and sitting, 
against the flank. The extent of this area, is variabh* and is 
usually marked off by a margin, showing where the g(*neral 
ba<*kvvard and downwaid direvtion of hair on the flank is intei- 
rupted b> the ])res.sure of the flexed hind-limbs, in manv animals, 
there is a, genenil forward slope of the hair on the hypogastric 
region till it reaches a point on the jiImIouu*!! where a]>])ar(*ntly 
the efl(*i*t of the pressure of the hind-limbs cea,ses, and at t his 
point a tuft is often seen, especially in horses. It is shaped veiy 
much like a small stack of corn, and stands out from the rest of 
the surrounding hair. 1 have seen a definite ridge with two tufts 
at the meeting-place of the stream of hair from the thoi*ax and 

» ‘ llHe-Inheritaiice,’ A. & C. Ifiack, 1901, pj). 28, 29. 

2 1‘roc. Zool. Soc. 1900, p. 686. 
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abdomen with that wliieh ptisses forwards fi*om the inguinal 
region ; and sucli heieditary tufts are most difficult to account for, 
except on the supposition that the slowly-growing trunk -stream 
is opposed and interi upted by the reverse action of the flexed 
hind-limbs in the re(;umbent j)osition, jmessing against the flank. 

(4) The Gluteal region is the only one where the jK)stui'e of sitting 
is indicated in the ariiingement of hair (text-lig. 29). It is obvious 


Text-fig. 29. 



Dog, showing the whorl (A) on the gluteal region and hair-stroams on the 
extensor aspect of the thigh. 

that, except for preasuro on the digits of the fore-feet and on the 
metatarsal bones, there is no point of contact of the body with 
the ground, except the tubera isehii. Here is the very spot in 
animals, accustomed much to the sitting posture, where a whorl 
lies exactly over the tuber isehii of each side ; and it is a breach of 
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the “ law of parsimony ” to kx)k for any other cause of tliis whorl 
than the pressure of the weight of the animal’s body on the hair 
over this prominent region. 

In almost all the Carnivores ami Ungulates, the liair on the 
gluteal region cuiwes over this rounded surhice, taking a course in 
the long axis of tin* limb itself, as in a horse, or very often in the 
long axis of the trunk, as may Ix^ seen in a shoi't-haired dog. 
The sweep of this gluteal stn^Jim towai*ds the perineum is inter- 
rupted by tlie whorl mentioned, in a few animals which sit, such 
as short-haired dogs and man} of the »Siiniada% though in most of 
the latter it is j ather a ban* area or ciiillosity than a whoil — but 
e(|ual]y significant as to causation. In all such Ungulates as 
Bovida*, Ecpiidie, Cervida*, Ovida*, (Jajjra, Ta])iridae, and in Felhhe, 
Ursida*, and mo.st wild Canida^ — animals in which the sitting 
2 K)stnr{; is either impossible, incon\enient, or little adopted — it is 
cons})icuous by its absence. 

(5) Tin* posterior oi‘ extensor aspect of the Fonoral region in 
many animals shows on its innei* half the marks of pressui-e 
against the ground, in a reversed slope of hair which ]i)asses 
upwards and outwards to meet the downward and inward slo]>e of 
the stream coming ironi the* outer hall of this limb-segment. 

B. Actice //rz/aLs*.-- The etlects on the arrangement of hair of 
animals produced by active habits art‘ shown mainly in the 
foi’ination of whorls at certain critical points, w ith their ass(x*iated 
featherings tei*miuating in crests or ridges. Tin' gn^ater or less 
activity of IfX’oniotion is the most impoi'tant fact about an animal 
in this respe<‘t ; but three rt‘gionsof the IkmIv presmit whorls w hich 
are not directly connected with hx'omotion, and these may be 
consi<lered lii-st. T1n‘y are the Xasal, Frontal., and Spinal I’egions. 

On the Xa^^al region the slope of hair vai'ies in a remarkable 
degree in ditlerent animals, and lias been consi<lere(l elsewdiere h 
It is thert*fort‘ only m*cessiiry to remark hei i* that a nasid whorl 
ami commencement of feathering is found very constantly close to 
tlie muzzles of those animals witli long, pointed snouts, such as 
Canidze and Cer\ ida% and that in such as Felida*, with bi-oiider 
snouts, it is found at the level of the orbits. Tims the slope of 
hair on the niisid region in the former is fioni snout to orbit, and 
on the latter fiom orbit tt> snout. This is obviously not a mere 
unaccount;! ble correlatitm of facts, but a nurhanical rt»sult of the 
shape and pose of the Innid, which thus confei*s on tlu‘ narrow 
snout a backwai’d, and the broad snout a forward and dowuiward 
trend of hair, owing to constant friction in their resjiective 
dirwtions. That this iliffering direction of hair is an adajitive 
modilication pixxluced for the benefit of the animal, cannot be 
seriously maintained. 

in Tapu*s the bilateral nasal whorl is situateil in a very 
suggestive position, just where the large ju*ojecting snout begins 
to curve downwards. 


» Proc. Zool. Soc. 1000, pp. 677-080. 
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Frontal, — Tlu» aiTangenieiit of hail* hero need not be stated at 
any len^dh ; it is sndicient to jiKunt out that a whorl is found at 
very difteifut hwels in varying fonns of head, from a position 
low down alint>st on the musjd region, in the Domestic Ass, to a 
point neai* the level of the external ears, as in ceitain Bovidie. 
A tohaably constant fact conncH’ted with it is that from it 
proceeds a feathei'ing, wdiich passes towards the ejirs and termi- 
nates in a crest. In this instance, as in others, the w hoj'l indicates 
the coniinenceinent, and the crest the cessation of a very }»ersistent 
and strong muscailar action common to the life of the animal, 
ellectively leaving an indelible mark on the liairy co\'ering. This 
frontal whoi‘1 lies just over a grouj) of muscles whose fibres jmll 
in very di\ergent directions; and the crest is situated whert* the 
effect of the traction of the former muscles bwomes neiiti*Jilize<l 
by the opj)osing tempoi*{d muscles. The paiticulai* animal habit, 
indicated by these arrangeimuits of hair, is most probably associ- 
ated with the incessjjnt action during numerous hours of the day 
spent, on tin* one hand, by the animal in feeding and croj)j)ing 
herbage, and on the other in a(*tivc‘ Iwomotion. All of these 
actions teinl to employ ])owerfulIy the maxillaris muscle, oi* levator 
labii su])erioris et aUe nasi, which in the former inises the upper 
lij), and in the latter dilates 'the nostril. Thes(* actions of the 
maxillaris musch* are best observetl in the bi*(>w\sing habits of 
Oxen and the locomotive habits of the Horse. Again, the 
J)omestic Horse is useful for study in this matteis for its j)re- 
pondeiating activity of locomotion agrees w ith the fact that this 
frojital whorl is more mai ked and pei*sistent than in any other 
animal. 

]n the Horse this frontjil whoi-l lies at the h‘Vel of the orbits in 
the majority of cases ; in the Domestic Ass so low down as to b(» 
on the nasal region jis a rule; in the Mule it is situated midway 
bc'tween the positions of the Hor.se and Ass. 

Jn all Zebras examined it has ])een found that the frontal whorl 
feathering and crest are singularly ilhdevelo|H^d, and even ofttui 
ab.sent. This difference in an animal so similar in form to a 
horse is peculiar, and jut)bably is connected with the fact that 
though Zebi-cis are caj)able of very active locomotion, they <lif!*er 
very materially from Hor.ses in the general chaj-acter of their 
lives, iw)t being incessjvntly <x*cupied in locomotion on behalf of 
man as the domestic; horse has >>een since it was domesti(!ated. 
Thus in wild Ecpiiche one very important action of the maxillaris 
muscle is occasimial and much less sti*ong than in the horse, Jind 
is also less strong than in the a.SK and mule. 

The Spinal regicm in the middle line shows in the hair of 
certain animals, chiefly Ungulates, very varying results of their 
varying habits ; and the simplest instance of these ariungemeuts is 
to be seen in the view from al)ove of the back of an Ox, or prefer- 
ably a c^lf (text- fig. 30, p. 153), the young animal showing the points 
more clearly. In this view the parietal region of the extended head 
may also be examined. In the frontal region is seen the frontal 
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whorl — tills is produced into a feath^eriity which tei’ininates in 
a ci'HHt just })c]()w tlie level of the horns. From this crest tlie 

Text-lit;. 30. 



l)oim*8tic Ox (young) ; opposing Imir-stivams uiul whorls, seon lr»>ui aho\f. 

A, H, C, whorls ; 1 ), E, crests. 

hair-stimm passes backwards to a whorl Indow the ears. At 
the middle or jiosteiior thiiil of the neck, thi^ backward stream of 
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the neck from this whorl is met by a forward stream, and a crest 
is produced by the two opposing streams. The forward stream 
fTOm the trunk is a feathering which stai’ts from a whorl situated 
al)out the middle of the doisal region. In this view of the 
median jdane theie are seen thi‘ee whorls, two ci*ests, and at each 
of the latter two opj)Osing stimms of hair. 

It seems hardly possible that these arningements of hair and 
revei’sed slope in two sepimxte areas can be connected with any 
other cause than musculai* action, especially that of the pan- 
niculus carnosus, whose fibres here lie nearly in the long axis of 
the trunk with a slightly downw’ard direction. It corresponds 
with the an-angements found on the back of other foi*jns, such as 
the Lion, cei-tain Antelopes, Bovida'; and some with longitudinal 
and central crests or manes, as in Counochcetes and Greets caniia. 

Whorls and foi*ward featherings in the spinal region are not 
very common, and would appear to l)e determined by the activity 
of the panniculus caiiiasus employed in defence of the animal 
against flies and various inscicts. This function is also subserved 
by the tail, so that an animal j)ossessing an efficient tail, and 
presenting, in a spinal wdiorl and feathering, the evidence of a 
very active fly-shaker,” as it is popiilaily called, is well adapted 
for existing in an^as where flies alamnd. It is woiih noting that 
such animals as Oervida*, Ovida?, Capra, Gazelhvs, with few" excep- 
tions, present neither efficient tjiils nor this pailicular evidence 
in the hair of a veiy active “ fly-shaker,” but that many of the 
lai'ger Antelopas, true Oxen, and Oimfles present both eflicienf 
tails and evidence of activity of this superficial muscle in whorls, 
featherings, and longitudinal crests or manes. Some of the most 
marked instances of spinal whorls and manes have been studied, 
and measurements taken from the r(K>t of the tail to the tip, and 
from the same jK)int to the situation of the spinal whorl. These 
measurements of 17 species and 29 specimens ai-e given, by which 
it is shown that animals wdiich possess w’ell-develo|)ed manes and 
spinal whorls and featherings also possess eflicient tails, though 
the distance between the root and tip of tail, and root of tail an<l 
whorl or end of mane, in some forms, does not coiTes|X)nd clasely, 
which one would haixlly expect. 

The species examined and the measurements were os follows . — 


Cminochmies ynu 

„ taurinus 

Oryx yazella (2 specimens). 

„ beisa (2 specimens) . . 

Hippotragus niger 

„ equvrms 

Oryx heatrix 


From root to 
tip of tail. 

From root of tail 
to Mpinal whorl 
or end of mane. 

vl2 inches. 

29 inches. 


28 

>> 

30 „ 

14 

»» 

31 „ 

14 


26 „ 

15 


25 „ 

IH 

>> 

20 „ 

38 

79 

26 „ 

36 

77 

17 » 

10 

*} 
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Froin root to 
tip of tail. 

nnctmsua 1*^ inches. 

„ koh 12 „ 

f ” 

,, J>eche {'A specimens) ^ 9 ,, 

I 9 ,, 

m „ 

,, senef/amas (A specimens) . *s m 

I 9 ,, 

n „ 

9 V 

ni 


rardoni (A specimens) . 

1 9 

thomasl (2 specimens) ... ] 


9i 


Jencotis 


7 

19 


(lervicapra anindltutni {'A speci- 1 j 
mens) j 

,, fah'o-ntfola (2 s|»eci- J 9 
mens) | 8 

Felis ho 'A1 


From root of tail 
to spinal whorl 
or end of inane. 


18 inches. 


23 

25 

15 

15 

19 


12 | 


15 

19 

8 

15 

20 

13 

14 
17 


20 

15 

12 

20 


yy 

yy 

yy 

yy 

yy 

yy 


yy 

yy 

yy 

yy 

yy 

yy 

yy 

„ (young) 

yy 


]ntli(» {{) cervic(d,, (2) pectoraly (3) posi-h luaeral ov cuiUaryy 
iiiul (4) iuijoinal regions, the cJianges of hair-slope consequent 
ujMin habits of active locomotion are most evident. 

(1) In the lateral and ventml asjiects of tlie neck, whorls are 
frtHpiently seen in tbe Horse and sehlom in other animals, and 
tbese are less uniform in position and degree of de\elopment than 
in other regions. In the strongly-dovelope«l muscular neck of a 
horse, they a]>pear v(My fre(piently lietween the sterno-inastoid 
and splenius, or t he sterno-mastoitl and sterno-hyoid, and in tlie 
mitldle line of the ventral siu-face. Fells leo and F, jxirdits show 
very marke<l whorl and feathering on the side of the neck, 
probably from the strongly acting pannicidus cavnosus. 

(2) The pectoral area is one of the ‘‘ci-itical are^us” from this 
dynamical jMiint of view ; ami many animals exhibit here marked 
signs of the degree and lunge of their loc'omotive activity in more 
or less persistent whorls, feathering, and ci'ests, lying over the 
situation wdiere the sti-ong and imj>ortjint pectoral and flexor 
muscles of the fore-limb diverge. It is unnece»ssary to mention in 
detail the various animals in which the.se appear more or less 
markedly ^ ; but the cases of tlie Hoi*se, Ass, ami Mule may l>e 
more particularly cpiisidemi, Jis Injaiing on the jKisition here 
maintained, namely, that the mnge, <legi*ee, ami (‘onsbuicv of 
muscular habit in the life-history of a si)ecies is portrayed in the 
Ixairy coveiing in cei'tain p4u*ts of their Vnxdies, wdiere this is 
possible. 

1 See * Use.Inherit«ice,* A. & C. Black, 1901, pp. 18, 19. 
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In the Horse a marked whorl, featheiing, and ci'est are never 
absent from the pectoiul region ; a specimen that failed to show 
this would be an almormalitv, and the arrangement peculhxr to 
the liorse is not only constantly present, but varies in wddth, 
length, and definition, according to the muscular development of 
the great masses of pectoral muscle, which are so active in flexion 
of the “ elbow” of the animal. Indeed, it is roughly possible to 
determine by this ciiterion in individual cases whether this or 
that specimen ami its immediate ancestors were high-stej)ping 
animals or the levei’se. 

The dilierence between the wide and long wht)rl, fe^ithering, 
and crest on the pectoral region of a high -stepping, musculai- 
English cart-horse, and the narrow, ill developed arrangen»ent, 
resembling that of a imde, on the (‘orresponding part of a small, 
ill-bred, shambling hackney, such as are very common in Italy, is 
very stiiking in illustration of this j)oint. 

Jn the Domestic Ass, with its small pectoi-al development and 
short step, the whorl, feathering, and crest art' seldom present at 
all, ami most variable and rudiinentaiy when they are pi'esent. 

in the Mule, with somewhat stronger mustde and higher action, 
and yet in l>oth respects far inferior to the Horse, the whorl, 
featlu*ring, and crest ar<‘ more mark('<l and more ofti*n present 
than in the Ass. 

(3) 'Ihe post-lninieml or axillary 1 ‘egion fK*casionally fui nishes 
evidence of the l(K*omotive mt.ivityof the animal and its ancestors ; 
but the whorl, feathering, and crests found here are never constant 
in a large number of sj)eciinens and even in hoi’ses are rai’e, not. 
more than 2 per cent, of our domestic horses showing it. 

(4) In the iiujmnal hollow of many animals there ar*e marked 
traces of their fK'rsonal and ancestnd activity. In the Hoi se, the 
well-known a 2 )pearanci* of a graceful feathei'ing, staiting from a 
whorl at the inguinal fohl of skin a.nd ])assing up to a marked 
ridge at the level of the crest of the ilium, is as constant as the 
coiresponding phenomenon in the ])ectoii»l area (text- fig. 31 , p. 1 57). 
Here, again, a horse that did not j)n‘sent this feature would bean 
abnormality. It varies, as any other character may, in degree 
and fulness of develojnnent, ami is an evidence of acerbiin portion 
of the anatomy and niodeiai life-history f*f the s|H^cies. The com- 
pirative anatomy of this armiigement has been elsewhere ’ moi(? 
fully treated, and it is unnecessary now to allmle to this, exce 2 >t 
in the case of the Horse, Ass, and Mule, In the Hoi*se it is 
constiint, w^ell-developed,and the length of the feathering is never 
less than half the distance l)etwe€*n the margin of the inguinal 
fold of skin and the crest of the ilium. In the Mule it is constaint, 
but never larger than this minimum develojmient of the horse ; 
and in the Ass seldom present, and, when i>ros(‘nt, it is but a 
circular small whorl without any definite feathering or cre^st, and 
is situated at the centre of the ilio-inguinal hollow. 


1 P.Z.S, 1900, p. 686. 
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Tliese of dovelojmiont in three familiar animals are 

sufi^^estive as to the well-known lUffeienees in their loc^omotive 
a-ctivity. 

Text-fig. 31. 



Doinosnc Horse, sliowinf^ the huir-streams, ff3ath(’rinp, and whorls. 


It may be remarked that tlie Prejevalsky’s Hoi-ses in the Society’s 
(i.ardens exhibit small whorls, featherings, and crests, more 
lik<* those (K'casionally found in the Ass than those of a Mule or 
1101*80, ami that no Zebias of the various si^Knes examined show 
any traces of this an*angement of hair ; also that Ef/nm onager, in 
the Smaetv’s (hardens, aloiu* shows a large wdiorl, feathering, and 
ciest, like those of a Mule, but wklei* and Ix^tter de\'elope<l. 

One may now ask, after the review of these evidences sis the 
connection of the habits of animals with arningeinents of hair, 
whether it is not shown that they carry about them clear tnices 
of their habits, passive and active, wliich are ijeculiar to them and 
to a long line of ancestoi's. 

In this view, whorls, feathering.s, and crests may be looked upon 
as by-produt'ts of muscular activity. If this be allowed, it is 
highly instructive to note what muscular activity is capable of 
doing, as to modifying the dii*ection of liair, a structui'e itself not 
coiicemed in musculai* action ; and it is not less important fiom 
the jioint of view of inheritance to note that very long- t*on tinned 
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and constant pressure of harness, an influence not connected with 
the vital actions of the animal conceme<l, is incapable of producing 
any similai* effects. Tlu» latter is fully in axicord with the extensive 
stii<ly and negati\ t‘ results of the sup].K)sed inherited effx*cts of 
mutilations. 

Ml*. Lydekk(*i* has jiointed out the interesting opinion of 
Darwin, that the habit, disjdayeil by domestic hoi’ses, f>f ch'aring 
away the snow from theii* pasture in winter b\ scra])ing with their 
front hoofs, indicates that the original habitat of the sp(H'i<\s was in 
regions where th(‘ ground is covered during a port ion of tin* year 
with snow, so that this trait of the domestic horse, as we know 
it, would b(‘ lcw)ke<l u])on as vestigial. Jn reference to many of 
the varieties of hair-arrangement lit're givt*n in detail, it is liardly 
a less legitiinatt* inba-ence to hold that they pj’Cstait an e])itxnni‘of 
long-continued and oft repeate<l muscnilar activities in the line of 
ancestry invohed, though them.selves of no im]>oi*t<iinct‘. 


2. On the Carjuil Organ in the Fcnnab' J/apalemur ffrlsrus. 
By Frank E. Bki)I)AR1>, F.R.S., Viee-StKiretary and 
Prosector of the Soei<‘ty. 

fRm'ivrtl June* J, 19()3. j 
(Text-figur(*s ‘12 .‘If).) 

Some years ago ^ 1 <les(;ril»ed ami figured in the male IJapahm^r 
grisem a patcdi of spine-like structures u|H)n the fort^arm close to 
the wrist, which was jiKSOciatcKl with a gland lying iKmeath tlie 
integum(*nt of “ alnmt the siz<* and shape of an almond,” J 
figured this patch as lying just l^ehind the wrist and sepainted 
from the callous integument of the palmar surfiice of the hand by 
a region covered witli the ortlinary Ixxly-fur, Latei* ", this same 
sti’ucture wjis again recognized ]>y Mr. Bland-Sutton and figurtjd 
by him. Still latei*, 1 found myself able to mid sonui fui*ther 
details with the help of a second sjiecimen of a male of this 
Lemur \ I have not l>een able until tin* pmsent time to examine 
a female of this species. Until this year, all the exiunph^s of this 
species acquired by the Boedety apjxjar to have teai males. But 
the death of a female example in May of this year enables me to 
complete the examination of this novel oi’gan, by studying its 
characters in the female. I may remark, in the first place, that in 
my eai-liest paper upon Hapalemur I was able to quote fn>m the 
late Prof. A. Milne- Edwards and fi*oin Dr. Jentink information 
to the efTect that the patch of spines is not pi'esent in the female, but 
appeared to be repr^ented by a tract of intKlified skin. Bince 
then the arm of this species of Lemur has been figured by 

‘ “ On some Points in the Structure of Hapalemur grieeusP P. Z. 8. 1884, p. 891. 

* “ On the Arm-gland of the lemurs,” ibid. 1887, p. 369. 

•** “ Additional Notes upon Hapalemur gri$eu$P ibid. 1891, p. 449. 
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M. Milne- Edwards ^ ; but the dmwings which 1 herewith submit 
to the Society show ratlier more plainly ceitain {wints to which 
I now desire to call attention. At first sight the })atch of in- 
tegument in the female seems to present seveml differences of 
im)H)rta!ic(‘ fi-om tlui corresjHmding structure in the male animal. 
But the dif!erenc(‘s are not (piite so great as might ap|)eai\ 


Text-fig. ‘12. 



Lower surface of hand of Ha i>tt lemur grittem, ^ . 

A, callous i)ad overlying arm-gland ; B, laitch of si)incs ; C, tuft of long hair. 
(From P, Z. S. 1891, p, 450.) 

pni-ticularly if a dried skin only were examined. The callous 
pateh extends for a distance* of alxmt two inches up the arm ; on 
the wristward side it is continuous with the integumcuit of the 
hand. This, it will be i‘ememlHu*ed, is also the case with the male, 


I Histoirc naturellc &c. dc Madagascar, Mainm. At1a.s, pi. 122 7.. It is not quite 
clear whether the male or the female is intended ; the illustration is a reproduction 
of a photograph and is imt very good. In any case there are only tw'o fipirea, one 
of the vontral and the other of the dorsal surface of the hand of the animal, and, 
presumably, the same hand. The corresponding text has not yet apix^aml. 
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though in my original figuifj I represented the patch of spines as 
ceasing somt' little way in fiont of the wrist — as was imleed the 
case with the speciineti examined. The greater or less extent of 
the patch naiy he a. question of age. 

But in the swond sj)ecimen exjimined by myself (text-fig. 32, 
p. 159) the patch of spines was quite continuous with the integu 
ment co\ (‘ring th(‘ palm of the luind. The patcdi, moi’eover, wjis not 
(jiitiri'ly covtaed with the longish, s(juarish, spine- like outgi-owths; 
a small tract immediately coveiing the gland was covered with 
thickened and lan ny integument, but of a nature more resembling 
tliat iqxm the palm of the hand. In the female, as the jmcompany- 
ing drawing shows w(‘ll (tc^xt-fig. 33), the ti*act of skin is of quite 
the same shape as that occurring in the male. But it is uniformly 
cov(ued with low ehnations of a i-ound(»d contour wdiicdi are 
precisely likt* those which cover the palm of tlm hand, except 
upon the “ balls ” of the lingers, w)iei‘e tln^ integument is marked 


Text-fig. 33. 



l*jiliiuir snrfacf of hand and foreann of Jfapahmur ffrisentty V . 
H, carpal vibriasaj ; P, horny |)atch. 


with fine* concentric grooves. The pitch in fact apjiears to b(» 
merely an extension bjickwards c»f the callous integument of the 
j)alm of the liand. I'his is exactly the sjune thing that is met 
with in Lemur catta^. So far, therefoi*e, there is a con*espondence 
in the two sexes of IfapaLimur grise/u^. And in rejility the 
likeness goes still deeptjr. Tin* spine-like outgiowths of the male 
are in all probability <piite (ximpai’jibhj to structures which I have 
lately described in the hind foot of Galago garimttP, In this 
animal, a microscopical investigation of the spines shows that they 
are merely columnar outgiowths of the honay layer of the integu- 
ment, and not special structures peculiar to the Tjemur. They 

» p! z“i:’vof;i:t ivf”’ * >’• 
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Mil* simply intensified eallons jjapilho. I see no reason to doubt 
their liistolo^ncal similarity in lla-pfdemur^ thou^di 1 cannot from 
my own observations upon the imf-ual specimens state this with 
a,bs(dnte (‘(‘rtainty. In this case, therefore, the male ffapalennir 
(/risfuts is not charact.eriz(*<l by any striictiin* peculiar to its sex, 
but/ merely shows an exa-iftferation of the charai'ters found in the 
female, a c<»nstan1 state of affairs in the s(*condary sexual 
charact<*}’s ef animals, if tiu* ele\ations upon tla* carpal or^an of 
the femah* were much iiu-reased, tin* cha meters of the made wamld 
be ])roduced ; and it w ill be r(*membered that a juuiion of the 
tract of inte^nnm‘nt in tin* male lias preserved, at least in one 
speciuK*!! which I described, tla* characters of the integument in 
the female. Tin* di’awiny: to whi<*h I ha\(* referred shows also 
that the carpal Nibrissa* are presi‘nt in the female as w'ell as in the 
male. It is but rarely that th(*si* hairs are ab.sent in one sex and 
pre'^ent in the other of a < 4 i\en species 

With re^aivl t(> the exti'inal structure of tin* aianinthis Lemur, 
1 m i\ finally ol)ser\ e t hat the naked patch of lhicken(‘d intt‘^nnnent 
i" not absolutel\ dev old of ordinary liairs. In transv(*ise stations 
a few (»f these an* app.anuit. Here a<xain we have a less modified 
>tate of aflairs in the femah* than in the mah*. 

In the male llapfdfnnur f de'-cribed the naked-e>e 

chaiaeters onlv' of a ]>eculiar ,t»lnml iinderlyiiu; the tract of modified 



Palmar Mirfan* of baud aiu! forearm of JTapahmur ffnseua, . 

The intefi^mnent is reflected to show {?land (0) ; other letters as in te\t-fiir. .1:1 


skin upon the arm. This gland was of a wdiite colour and verveon- 
s])icuous, lyinir immediateJy below the skin. 1 find f hat the female 
animal has ]>recisely the same kiinl of gland (text-tig. 14), (H*ciip\ing 
the same ]M>sifion. Tt underlies, in fact, the callous integument. 

• Heddard, ‘ Ohsorvntions upon the Carjml Vibrissa- m M{immal>,'’ P. Z. S. 1902, 
vtd. i. p. 127 

Proc. Zooi,. Hoc. Vol. 11. No. XI. 
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liko ili(‘ relicular 1 issue of a. lyuipliatic <rlaiMl. I'lu* laxity of this 
tissue a(*(‘ouuts foi* the fatty textuiH* wliieli thf* ^^laial (*\hil>ite«l 
on Oiss(‘etion. ImlxMhleil in tliis reiieulai’ mass are tli(‘ tulM*s of 
tilt* ^laials |)i'0]H*r. 'Phe (lii*eetioris of these, as will ho seen froui 
the drawing referrecl t.o, is niainl\ aci-oss the shoit axis of the 
^land. Thev run, however, in various (lire<‘tions. Idie tubes 
are on the whole of mu<*l» the same width throughout; lait the 
ealihr(‘ varies sliirhtly from plaee to ])laee. They are lined hy a 
layer of low eolumnai* (*pitheliuni, and outside of this is a layei' 
of museular tihi-es. '^Fhe ^lamlular tubes in fact eonform to 
tlu* plan of ^dand (‘xhihited hy the sw’eat-^lamls of mammals. 
Tlu'v do not belong to the sel)aeeons tyjK*. The eourst* is not 
straight or even a[)]»roximately so; tile glands are er»iled in much 
thf* Slim* was wdiieli eharaetorizes oth(*r sudoriparous ^dands. and 
on(‘ ean oeeasionally nf)tiee the ehai-:ieteri.st.ie uudulatiruis of thes(‘ 
^jflamls. T eould not ohserv<‘ nnywdien* any evidence of the 
hranehintr of the /^dands, and if it. oc*euis it is at h‘ast not common ; 
each sep.irate tube appeared to he ahs^)lutt‘l\ free of its ma^hlxnirs. 
Nor could any <*ommon duct he ohseivt‘d hy wliich the sum total 
of the separah' glands o]iened ontothe (‘xterior. When a section 
across the arni-£;land was examined hy a low -power lens, the 
atlenoid tissue was setai to he massed into strands l\in” to a 
considei-ahle extent paralhd like tla‘lea^ (‘s of a hook : the direction 
of the.si* stramls was mainly in tlie same jdane as the two lateral 
surfaces of the ^dand-mass and the two ends of the same. But 
the stramls ari* not taitirely unconnected wdtli each other. A 
mueli thiniu*!’, laxer, tissue coniu'ct^al them to eaidi other. But 
v ery freipient-ly the thinness of this hal toitshein^^ missc'd throng li 
injury or mere insignificance in a ^iven section, jt is in tle‘ 
thick ])lat(\s only tliat th(* ^land-tuh(»s are to he s(‘en ; the\ do not 
occur in the much laxer lx dwaarn -tissue. The arm- ‘;land, there- 
fore, of this l^emur apj»eirs to ])r»‘sent a possible sta^u* in the 
evolution of a com|aound gland out of an aggrt'gation of sep.arate 
sudoriparous glands. It is very comparahle to tlu* milk-gland, 
only that that gland (s>ve in the Mom>treine.s) is ,an aggregation 
of s(‘haceous glands. If the laxer coniuvtiNe tissue lying between 
the thicker plates were to vani.sh, ami the gland-tulx‘s, being 
more clo.s(*ly approximatetl, a(*(jiiir(‘ a connection with e >ch other, 
a componml gland would lesult. The external ap]>earance of the 
gland, a.s already stated, and as ajiparent in the draw ing exhibited 
herewith (text-fig. .‘14, p. Ifil), is (piite that of a compound gland, 
and does not at .all suggest a merely close' a]>})ro\imation of 
separate gland- tubes. The prevalence of thi* framework of the 
gland over the gland-Jbnhes is a very strijciiig feature of thi.s 
arm gland. 
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8. On :i n<‘w (-<t‘loinic Or^sm in an Eartll\^o^m. 

Bv Frank F. Bi:i>J)AR1>, M.A., F. B.H., and K. M. FEDAiUi. 

r Rt*ct*iv«‘<l Msiy la. nK)2.J 
(Text-fi^niips .‘{0 :U).) 

The ohservntions relate to Pherptima (^Pei'ichaia) 

poMiiina, a!\<l \N(Te made upon some well-preserved mateiial from 
Onleiitta whieli we ow<* to the khiilness (4‘ JVIr. F. Finn, F.Z.S., 
1 )epnt vSnpeiint(‘fident of th(‘ Indian Museum. Jn dissect in^.,^ a 
innnher of thes<‘ worms, a seru*s of sa<‘-lilve strnetui-es were plainly 
ohser\ahlt‘ upon tlie floor of a e<‘rtain numhei* of se^nnents in lh(‘ 
mid<lle of tlie ho<ly. The a(‘eompan\ in^ li^uire shows the p*neraJ 
a}>])eaianee of these wlien ma‘^niifie<l hy a hand -lens (t.e\t-ti^. ‘Id). 
frf>m which it will he seen that, the striu't nrf'S in (piestion have 
the form of an hourglass, ora double cone with the bases «>f tin* 
tw'o cones distant and tlndr ajact's in ctadact. V<‘ntiall\ , these 
sa<*s com(‘ neai- to th(‘ >’<*ntral nerve-cnr<l ; hut doisallv tliey do 
not i(‘ach th<‘ op[)(^site side of the ho<l\. 'Fhey occupy in fact md. 
more than a fourth or fifth of the total circumference of the hod\- 
wall. They ai*e symmetrically disj»osf‘d from segment to se^im*nt . 
that is to say, t law occupy the sifine )M)sition exactly in consecntiM* 
s(‘^ments. It is easy to see, merely with tia* use t»f a lens and a 
disse(*tiniLr ia‘edh‘, that these stiuctures art‘ ca\ities formed hN 
a nuauhrane, winch is antei iorly and posteiiorh , fait not laterally, 
attached to the parietes of the l»od\. A netMlIe can he readily 
slijiped under tla* sac at <*ach end. Tlaw may he said, in fact, to 
(‘lal lat(‘rally hy a w id<* funiud-shapetl mouth, the coi uers of which, 
as is slawvn in the drawing air<‘ady referred to, are sona*what 
drawn (ait- so as to oth‘r a tinner basis of attachment, like tin* 
ropes of a t(‘ut.. In the middle, the suifact* of these chain hers is 
(piit(‘ con\(‘x upwards; and at t he “ waist.” where the tw*o c(a»es 
jean hy their apices, t h(*re is a C(aisidei-ahh‘ narrowing marked h} 
tin* passant* of a sti*<m^^ hl<M>d-\ess<*l. Th(‘s(* caNitics are, however, 
not e<pially marked in all the specimens of this earthworm which 
W(‘ diss(*cted ; the\ are much nna-e ceaispiciious in scane than in 
others, W(* thou*^ht it ]Missihle to deU^'t a relatiiai lM‘tW(‘en them 
and the glands attached to the s<*pta just above the intestine 
those small and also ap[)arentl\ c»elomic stru(*tures which can* of 
us has described in several sj>ccies of t his genus of earthwiains *. 
When* the glands lying aUwe the intestine wei’C w’ell d(welo])ed, 
it appeared to us that tin* ventral co*lomic chambers w'er<* also 
paHicularly ecaispicuous. 

We do not, however, venture to insist iifnai any special relatiiai- 
shij) hetwe(*n thes<* tw'o series of organs. These* pcaiches do not l un 
continuously tlnough the body of the worm. They begin behind 
the spermiducal glands at alnait segment, x.xii., and are seen to 
incmise gradually in size* up to as far hack as s«*gim‘nt. xl. Fea* 
alxmt tAventy segments tln*y are* at tht*ir prime. Aftei’ this juiint 
they gc*t small (*r and eiften irre*gular; but th(*y (‘Xteanl l ight to 
* Betklard, H. Z. S. 1890, ji. 91 (“ Glycofreiiir or^-aiiH ") 
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tli<‘ |K>st(‘nor (mhI of lli<* Ixwly Tlicrt* art* tljcii nbout. Iwciitv 
jKiifs of tlicso clijiinhors aro <l<*\ 4‘lopo<l. lu tlio 

r^^ijion.s of tlu* bo(1\ \\1i(*r«‘ Ihov ain* fot*l»ly <1(*\ t‘lo|HMl, IIr* ]MnK*lu's 
prosont, llir jijjpoMianco .shown in flu* ;KV(»nipMnyin;j[ lirawin;^ 


.U). 


f- i ■ # 
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(’aloiinc |)ou<*hi‘S oi . 

N, iR*i’\j‘-conl ; (), ()rifi<*os of pourho.s ; S, mfrrsririiu'ntal M'ptuni. 

(text li^^ •^7). Tin* tAVo halves have eonie aj)art or, ]H*rJiaj)s, 
rather have not joiiUMl ~ ainl where a single honi'^lass shajuMl .sae 
was to he stnai are two smaller sacs of ron^irhly conieal form, 
seiwirated liy a eousidei-ahle S 2 >aee. The fully <h‘\el<n>e(l saes 
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ni(*asnr(* jiini. from mouth to mouth, amt their diameter is atK>ut 
5 mm. 'fhis is all that we have to say respetJting the naked -eye 


Text-li^. 37. 

s 



Imperfectly developwl ca*l<»mic poueliCK of Phercti tn a posthuma, 

Lettcriiij^r tw in U'Xt-fig, 36, 

characteristics of tliese structures, whicli do not appeal’ to have 
been noticed in this genus of earthworms, though we shall i»oint 
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out later that there are homuwliat similar cavitit‘« iu, at any rate, 
(^ue oth(*r gtuius of (*ai‘thworiu.s. The* iiake< 1-eye features of these 
organs was not unsu^f^estive of “ cfeloiiio-clucts ” ; they are plainly 
part of the ecelom still, openiri" ink) it by a whle mouth and 
nari'owin^ towai-ds an o[)posite extremity. Naturally, therefore, 
the existence of any oriiice on to the exteiior of the Ijody was 
carefully sou;^dit for. We ha\e satisfied ourselves, however, that 
theit* is no external pore directly connecte<l with these open s«acs. 
Otherwise th<*y su;:^;(‘st«*d to us the “brown funnels” or “atrio- 
C(elomi(* funnels” of <lisco\ered by Lanke.ster’, wliich 

coexist in that animal with au4)ther kind of excretory organ, just 
as <lo the present structuies with nephridia of the u.sual ‘‘peri- 
chadoiis” t\pe. And it may further be remarked, that in the 
brown tub<*s tlu* shape is much the .same, though the wide opening 
IS int.t) tin* atri il ca\ity the exteiior). Th(*rt‘ is, however, as 
already stat.t*d, no \ isible* ami <lir<*c‘t external orifice* to these 
funnel shaped tub<‘s. But they encKese almndant nephridia, and 
of tlu'se we have* asc(*rtaim*d external porc's. So that after all the 
ca\ ity of the* co‘lomic pouches does communicate* with the exterior. 
It is conceivable that we have lu‘ie a state of aflairs com- 
])anible to that seen in certain i^>l\chieta wht*ie, according to 
(ioodiich*. (selomic funnels be<*ome stH*ondaril\ connected with 
true nt*phiidi<i. In this conin‘(‘tion is obviously vague 

and l<H>se; but it ma\ be, so to .spi‘ak, a prepanition for a closer 


Text fig. :1H. 
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TrHns\«‘isf thnm*;!! and uiulfilMiijr cirloiiiR- of 

Ph vret / ma posth « ma . 

E, fpidiMiiiis , (\S, (’ 0 ‘loinK- pouch , M, M'. muscular la^ci'^ of bod^-uall. 


relationship. The microscopic .structure of tlu* walls and contents 
of these series of pouches has given no further clue to their 
morphological meaning, nor to the part which they ]>lay in the 
economy of the Annelid. The dm wing exhibited (text-fig. tl8) 
shows a longitudinal section through the coujde of pouches of one 
side of the bexly, the “ waist ” or junction of the two bi*ing 
naturally iu the middle. The w^alls are simple, comjosed of an 

* “ CuntrilmtioiiK to tho Knowledge of J.fnphioxn» lanceoUitns,'* Quart. Jon m. 
Micr. Sci. xxix. p. 394. 

* Goodrich : “ On the Nephridia of the Polych»ta,” ibid. xH. p. 439. 
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extengioii of the peritoneum with lining of cells and a few slender 
muscular fibres. The wide opening at either end is conspicuous, 
and there is no difference of structure at this orifice. The wall 
simply leaves off. Transveiee sections (text-fig. 39) taken at the 
widest part of the sac show that it forms here an a^bsolutely 
closed sacs a chamber distinct from the general ctelomic cavity. 
Ooipuscles were floating about, and, as alrea4:iy mentioned, 
nephridial tufts are frequent in the interior. Whatever may be 


Text-fig. 39. 



Longitudinal section through bodjr*wft!l and uiiderlfing (xnlomic potioh of 
PhtrHima pottkuma* 


n, nephndia j othor letten a« in tast-fig. 3S. 

the nature of this series of separate, ccelomie cavities, there is in 
one genus of Oligochaeta a set of cavities wliich may perhaps be 
comparable to them. In LyhiodrUm^ the area surrounding the 
lateral setse is in a similar wa;^^ shut off from the general ocelomic 
cavity. There is not, however, in this case any conspicuous 
opening of the cavity so formed into i8»e general cavity of the 
segments; the cavities in questicm aie ootnpletely sqwrated. 
Possibly in both oases we have to do merely with tibat t^dency 
to the division of the cmlom into a number of completely or 
inc^pletely separated chambers which is so general in o^omate 
animals.^ In any case, tibe facts described in the ptesent com- 
munication appm to be novel, and at least fumidi another 
example of tiie oommendng subdivision of the cmlom in the 
Oligo^erta which culminates in their neatest allies the Ijeedies. 

* Bed^; ^ fitrudwe of an Eartilifrorm allkd iit^ 

Quart. Jeom. Xior* fict* tintn. p. iSdC* 
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4. On .Home Points in the Anatomy ot* the Alinientary and 
Nei vons Rvstems of the AracliniMan Suborder PtHlipalfn. 
Py li. 1. PooocK, F.Z.S. 

I fWivoil Miiy 1902.] 

(Text-ftp^ums 40 -45.) 


1. Ths Nermm System of the Opisthosoma in the Thelyphoiiida*. 

A<‘e()i*diii^ to Blauehanl ‘ the opisthtKSonia of TMyphmm^s is 
innervated as follows: Fi-oin the {M)st4ixial side of the trunk 
supjdyin^ the .sixth apjiendage of the pmsoma springs a nerve 
whhh pa.s8es Inuhwards pamllel the median cord into the 
pregenital somit/e, giving off a .slip U* the miisrles of that limb. 
Towairls the fKJsteiior en<l of the yimsoina, the median nerve-eord, 
which is descM'ibetl ajs single, sends off* on etich side a nerve whicdi 
tmvenses the pregenitiJil .somite and divides intio two bmnche.s, 
one for the first or genital somite, the other for the second 
somite. The nerves supplying the thiitl, fourth, fifth, a, ml sixth 
somites spring from a common centre, forming a minute ganglionic 
swelling on the median cord in the anterior j^nirtion of the genital 
somite. In the .seventh somite the meilian coni forms a relatively 
large ganglion, wdience five nerves nuliate to the five jK>sterior 
somites of the opisthosoma. 

Blaucluucrs obseiTations were based njHni a specdes fi-om 
Mait/inkpie, now known as Mttstigoprovim antiUeitsis. I have 
had no opjxMtunity of «lissei*ting specimens of this sjaxdes. 1 fin«l, 
however, ii very <liffeient .state of things in a Burmese species, 
Hypoetonm formostvi. In the first place, the median coitl is not 
single, but double, lii the secrmd place, it gives off* no nerves 
fret ween its j.K>int of oiigin at the |>osterioi’ extremity of the 
.sulMpsophageal mass in the prasoma and its ganglionic enlargement 
in the seventh somite of the opisthosoina (text-^fig. 40, A, a#.n., 
}). 1 70). All the nerves wliich originally emanated fivrm it to supply 
tfie pregenital somite aud the anterior six somites of the opistho* 
soma have passed fomanlH and freeome unite<f to the ganglionic mass 
of the prosoma. They form on ea(ih side a coiii^Kiimd sti-and rising 
fretween the median nerve-wrtf and the nerves of the sixth 
appendage (text-fig. 40, A, op.?r., p. 170). Running Irackwanls for 
a shoit distance, paiiiUel with the median cord, ami giving oflT a 
slender nerve to the muscdes of tfie sixth apyrendage, they soon 
dip beneath the cKrrd* and meet in the middle lint' in the nanow 
channel between the coxae of the appendages of the fifth pair. 
Posteriorly from this point the two cords exteml side by side 
fldong the sternal satfaoe <rf the lx>dy, Iveneath the double median 
strand. The nerve to the genital somite rises in the jrosterior 

^ Org. dtt RAgtie ABtui., Anicbn. p. 152, pi. viii. fig. i. 
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end of the })roKoina ; that for the second somite in the pregenital 
somite ; tlnit for the third in the genital somite ; while those to 


Text-fig. 40. 



Nervous system of the Araneie aD<l of the PecUpaJpi of the faiuity TAel^phonida, 
A. Nervous system of one of tlie Thelpphonida {Maatipapraettt4 ffipanUtUf). 

I-VJ. Nerves Bupplyin^ the six appendages of the prosoma. iiervea to the 

inedtan eyes ; n.o.I., nerves to the lateral eyes (aooordi^ to li^ancliard) ; 
eft., cerebral or supraiesopbogeal ganglionic rnafU) ^ving off the nerves to the 
eyes and to apjieiida^s of the first pair; «,o„ snbiesopbageal nei'vous 
mass pving off the nerves to the five pairs of poatoml appendages (II-VI), 
also the two pnncMpal tords (op.n.) innervating the anhmor six mefameres 
of the opisthosoma and the pair^ median nerve (m.a.) which tennmates in a 
ganglion (p) supplying the tnuscles of tho caudal region ; to^, first and 

**acid"^lattd; tf.,tergoaternal 

[The median nerv^cord has been pulled aatde to the right to show tiiie 
subjacent nervous cords.] ® 
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1‘oui-th, fiftJi, and tsixtli somites diverge close together 
fmm a jjoint in tJie third somite, wlience the two stmnds appear 
to 1)6 closely lx)uud together with connective tissue. 

Since the two stmnds here de.scrihed aie formed by the union 
of the six nerves su})plying the six anterior somites of the 
opisthosonui, it is not always easy to deidde by dissection the exact 
points of divergence, and it is {)ossible that some individual or 
s})e(‘ific variatir>ii will l)e found in this respect. In the main, 
however, 1 l)elieve the arrangement described alxive to l>e fairly 
accuiiite. 

Laurie ' coriectly descrilxfs the median nerve-cord as double, but 
was unable to truce the (;ouisc and distribution of the fine nerve.^ he 
noticed running alongside of it from the [K>sterioi* end of the 
prosomatic uruss. Presuniahly, like Blanchard, he did notolrserve 
that the<e nerves dip beneath the main c^)rd. In connection with 
the acid glands he describes a convoluted mass of tubules twisting 
alxnrt on each side of the ceiit.iul or right gland, ami succeeded 
in tracing two of these tnhules, apparently opening intx) the 
left sac. These tuhrrles he inter-preted jis the purely seci’etive 
part of the gland. May they not have been th(» fine hmnches of 
the inferior* system of nerves torn from their anterior attachments? 
This view of tire inattei* would account for Laurie’s failure Ur 
tnuie the course and distribution of the lateral nerves jrassing 
hackwar’ds into the opistho.soma from the jxrsterior end of the 
prosoinatii* ganglionic mass. 

Tarnani ^ says irothingof theneiTous system of the opisthosoina . 
The nervous system of the opisthosoina irr Phrt/fnm is of a far 
more primitive tvjre thair that wirieh I have rlescrii)e<l alxrvc in the 
case of the Tlielyj)honida\ The nerves supplying the genibil and 
the two following somites have jrassed foiwai'ds into the piosoma 
to join the ganglionic nrass of this region, arising from it on e^ich 
side Iretw^een tire nei*ve for the sixth apjremlage and the median 
cord. Tire threads irrnervating the rest of the somites of the 
opisthosoina spring latemlly fmm the median cord, although well 
in advance of the somites to whicli they Irelong. They thus 
exhibit a ruar'ked tendeircy lowariks the state of things that has 
been completed in the Thelyphonidre - naurely, the isolation of 
tlie iirefliaii cord by the annexation of its lateral threads by the 
prosomatic mass. 

In the Thelyphouida' it seems clear that the innervation of the 
flexible jrosterior end of the opisthosoina is tire sole function of 
the medi in coi*d. If thase tirgans were suppie'-sed, the irerve-coinl 
would l)e(H)me useless and might cease U) he <levelopetl. The 
whole of the stcumal siu’face of the opisthtKsoina- would then rec^eive 
its nervous supply from the cords I have alxive desert hixl, which 
would certainly be taken for the primitive median cor'd, although 
they would in leality lepresent merely its original laterally and 
metamerically diverging threads, 

* Jouru. Liiiw. Soc„ Zool. xxv. 18S4, 

* Rev* Sci. St. P^tersb. 1890, no. 6, p. 266. 
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A specialization of this uatni*e may, I suggest, he the explanation 
of the petniliarities of the neiwus system of the Aiuneae. 

Ill ‘ awordiiig to Blanchaitl, the opisthosoma is iimer- 

vateil fi*oin a median stnind which passes backwards fn>m the 
pnvsornatic mass int»o the pregenital somite, the so-called }>edicel, 
and divides in the opisthosoma into a light and left cord, widely 
sepamted from each other in the middle line (t^xt-iig. 40, B, 
p. 170). E;ich extends backwanls to the spinning-appenditges, 
l)reaking up terminally into threads to supply the anal region of the 
opisthosoma. Each, moreover, gives off extorntilly three princiiwil 
nei’A'es. The first and second arise far foiwaitls in the opisthosoma 
and innervate the genital and the following somite, with their 
jmlinonary sacs (text- fig. 40, B, p. 170); the thii'd lises 

ill the jKisterior third of the opisthosoma not far in advance of 
the|xnnt where the terminal cord bimks up into the threads alnivx' 
described. 

This account I have verified in the (!Jise 6f Kphehopm murimis^ 
a inemhei* of the same family as the ‘ Mffgale * dissec'ted by 
Blaiudmrd. The median coi*d that springs from the yxisteiior end 
of the sulKcsophageal mass is, of coui*se, double, although the two 
strands are very closely applied as they pass through the * waist.’ 

The exact jK>ints in the opistlrtisoma where the th rt»e nerves }>ai’t 
from the princi|»il strands is, in the alisence of ganglionic* centres, 
ditlicult to ascei*tain with ac?cuf^y,and probably vaiies in different 
tyjies. Neveitheless the arrangoment that Blanchanl has depi(?tt»d 
is in the main coiTect. A very similar state of things olitains 
in the Aiachnomoi*phap, where the opisthosoma is innervated on 
each side by four nerves wdiich diverge fiom the common coi*d 
that proceeds from the prosoma into the genital somite* of the 
opisthosoma. 

If now, as is generally assumcHl to liethe case, the two ad median 
nerve-strands represent the primitive median cord, their wide 
.sepai-ation is not the only anomaly they pi'esent ; foi* we sliall lie 
cjoiifronted with tlie fact that the Aranea* are the only Arachnida 
know*n in which all the somites of the opistboNoma are inneiwatcxi 
by cords which spring f rom the main tiTiiik within tlie opisthasoma 
itself. In all other ordeis, one (as in or more of the 

somites in question iweive their sujiply from the piosomatiic mass 
with which their ganglionic centres have coalesced. 

I venture to suggest, then, that in the Spiders theneiwes of the 
opisthosoma lepresent the inferior system that has been desciibed 
in the Thelyphonidse, and not the primitive median strand with 
lateml brancdies m has been heretofore supposed. 

2. The Alimsuta/ry System of the Frosoma omd Strticture of the 
Mouth-parts in the Pedipalpi and ottm Arachnida. 

The first point to be noticed in the alimentary system of the 
Thelyphonidas is the modification of the structure of the coxal or 
basal segments of the chelfe (appendages of the second pair). 
These segments, which were ancestiully freely articulated to the 




A. Iiiiier aspect of the base of the ri)?ht chela, that t)f the left side lieinj? cut away to 

show the canuirostome in place, Ac. • eaf*, median entt»sclerite rising from 
the meiiihnuie alioxe the base of the cauiarostoine and affording support io 
the dorsal dilaftir muscle of the pliar> nx ; c/., pnixiinul plate (t'lypeus) t»f 
camarostomc which is articulated to the adjnctMit area of the coxa of the 
chela; com., hairy membranous portion of camarostome (lahrum), mh., hair> 
memhmnous area of inner surface of the coxa of the chela ; m.v.p., maxillary 
process of the latter; *«., mouth lying lameath the base of the eainarostome 
at the end of the long suboral trough formed by the fusion of the c«>\h* ; 
pA., anterior or pharyii^l |mrtioii of the stianodamm or hwegnt forming the 
pre-cerebral sucker df the alimentary canal ; ms„ iimscular tissue filling the 
cavity of the coxa* of the chela? and of the ciimarontome . fr., pf>rtion of the 
trochanter or second aegmontof the chela; jjf, groove on the inner (pmixial) 
side of the coxa formed by an infolding of the chi tin. 

B, Dorsal area of the cainarostoine and of the basal segments of the coxaa of the 

chela? when the anterior end of the carapace and the (dielieora* are removed. 

liettering as in A, with ca*.p., nroc-ess of eoxa which projinds into the 
proHoma and supports the lateral dilator muscle of the pharynx. 
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camaroBtome ; and the inner edges of their lower surface for^x 
a siniilar hinge-like union with each other in the middle line, 
this hinge appearing externally fi*om beneath as a longitxidinal 
gi\K)ve jMissing between the two segments. These two hinges 
permit only of a restricted range of movement of the coxie in a 
veiti(!al plane, whei*ebv the camaiostome is compi'oased Ixetween 
them. 

Oiigiuiillv, no doubt, the two apposed preaxial sui'faces of the 
coxte, whei’e they met benf*ath the mouth and camaimtome, 
j>ersisted as a doulde piHition sepamting the cavity of the coxa 
of the right side fiom the cavity of the coxa of the left side. 
But ill existing forms this partition has disappeared, so that the 
cavities communicate freely with each other, the muscles of the two 
l)eing contiguous in the middle line (text-fig. 41, A, p. 17J). 

The caman)stome (rastmm, labrum) is large, bitwd in its basal 
half, narrowed find depressed at the apex, and wedgefl in l)etwwn 
the coxa^ of the chelae, as descrilied alxive. lt<8 doiml wall consists 
}>osteriorly of a ohitinous plate, so-called (text-fig. 41, 

A, B, c/,, j).17;i), which is laterally hinged on each side, as already 
stated, to the adjacent edge of the coxa, and is continuous {xisteriorly 
with tlie membmne that forms the anterior Ifoundary of the 
prosoma. Tliis membrane is fdhled forwaids over the proximal 
)X)i*tion of this plate and closely applied to it; ami from the middle 
of its area firises a stout, hooked entosclerite, which pix>je(*ts 
Imck wards into the cavity of the prosoma (text-fig. 41, A, B, ent.^ 
p. 1 7 H). O wingtothe overfolding of this membrane and the closeiiess 
of its contact wdth the homy plate {chfpem\ the lattei' appears 
upon dissection to jut Ixackwards into tlie body-cavity, and the' 
hook-shaped eutosclente appears to bean upgrowth fi*om the middle 
of its dorsal surface. Maceration in caustic ]K>tjish, how’ever, 
reveals the tine relations of the paH^s, and shows, further, that the 
entosclerite itself is a hollow invagination of the integument and 
unconnected with the horny plate. 

Beyond its point of union with the coxie, the camaitistome is a 
free, membranous, or weakly chitinized hairy lol>e. Distally, it 
is compressed and descends lietween the coxae, oveihanging the 
mouth and foming a flexible upper lip, hairy in the middle, and 
enciicled laterally and below with a fringe of close-set, perhaps 
sensory hairs, which no doubt act also as a mechanical sieve, 
as Bernard says, to strain the solid from the liquid elements of 
the food. Tlie cavity of the camarostome, which is irregularly 
elliptical in transverse section, is filled for the most part with 
muscles which pass from its roof to its floor, the latter being the 
dorsal wall of the entrance to the alimentary canal. When 
the dorsal integument or roof of the camarostome is cut away and 
the muscular tissue removed to display its floor, the latter is seen 
to be formed like the hoi^l of a deep and pointed spoon, the short 
handle of which is represented by the dorsd wall of the pharyngeal 
portion of the foregut with which the floor of the camarostome is 
posteriorly continuous. 
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The eiitrance to tlie alimontaiy miml between the ciimarostoino 
jiljovo and the (M)xa‘ l)elow is a wide, tr<inKversely crescentic slit with 
the conca vity looking npwanis. Its floor ami outer sides are formed 
by a tliickly cldtiuizefl, deeply liollowed plate, continuous alon^ 
its upjK>r and exterior edge on each side with the adjac?ent area 
of the innei' suifiu*.e of the «)xa, of which it is a part; and 
[K>steriorl 3 ^ with the jiosterior oxti*emity of tlie side of the cama- 
mstome, to which it is atbicheil by n»emb«ine. It is finely 
gT*CK)ved ti ans\ eis(jly, and l>eset with a thick coating of short 
delicate hairs. Posteriorly it is constricted, and in the middle 
line jmsses inb) the relatively naiTOW pharyngeal portion of the 
alimentary canal (text-figs. 42, 0, p. 1 77, and 44, Zr/?a.,p. 183). 

'Fhe r(K>f and inner walls of the crescentic slit are foi*med by 
the sides and lower surface of the camarostome, wdiich lies in the 
hollow of the f)late described al)Ove, the tw^o l)eing united by 
membmne only along their jiosterior edges. Fine hairs clothe 
these surfaces of the camarostome, and a thick fringe of haii^j 
projects beyond the apex from neai* tlie tlistal extremity of this 
organ. Tin* under sui'face of the camarostome is }>osterioily 
continuous in the middle line with the dorsjil wall of the pharynx, 
as already sbited (text fig. 41, A, cam,, ph.. p. 173). 

The crescentic slit alK)ve descnbed is not closed al>ove, but 
opens on each side between the outer surfaces of the camaiostome 
and the adjacent inner surfaces of the coxa* of the chela*, which 
are continuous with the horny [date forming the outer sides and 
fl(K)r of tin? slit. Fluid taken into tlie slit would l>e pi'evented 
from esc^aping upwanls through its oj^en extremities by tlie hairs 
clothing the inner side of the cH>xje (text-figs. 41 k 42, mh,^ pp. 173, 
1 77) ami the out<»r |K»rtion of t he upi)ei‘ surface of the camarostome. 

It will thus be clear that the so calletl mouth of the Thely- 
phonidie, /. c., the apertiire tliat lies between the tip of the 
camai*ostome above and that t)f the horny plate l>elow*, is a 
secondarily acquired aperture pi*oduced by the forward extension 
and union of the coxa* of the chelte and the elongation and 
depi'ession of the camamstome. The true mouth, /. e., the entnmce 
to the stomoda*um or foregut, representing the mouth of the 
Hcoipions and Phrynm, is the relatively narmw apertui'e by 
which the pharynx delxruches into the alK)ve descnljecl slit (text- 
%. 41. A, m., p. 173). 

The key to the mode of formation of this arnvngement is to be 
found in the mouth -parts of the Amblypygi {Phrynm\ wdncli so 
faiv at all events, as the freedom of the coxa* of the chelte is con- 
cerned, ai*e admittedly less sj>ecialized than those of Thdyphonus, 
In Phryvim the camarostome is relatively a ^’erv small flexible lobe 
overhanging the mouth, and furnished dorsally with a small heart- 
shaped sclerite representing the chitinous plate of Thdyphonus 
(text-fig. 42, A, B, cam.y p. 177). Tlie coxa* of the chelte have 
fused belowr the mouth and separate it entirely fi*oni tlie forwardly 
directed prostenial plate of the prosoma, wdiich is the sternum of the 
second postoral somite (text-fig. 42, A, B, sZ., p. 1 77). When fombly 
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approximated in the middle line, in .simulation of tlie jxxsition 
those of Thdyphomis have ^lermanently aasumed, tin? coxa* of 
l*hri/n as form a long channel, or gutter, open al)ove and extending 
from tlieir distal extremities backwards to the month. The sides 
of tins channel ai-e beset with longish hairs ov€»r the greater jmrt. of 
their extent, (text- fig. 42, A, B, mh., p. 177); but plH)ximally on each 
.side theie is a shaiply defined, elongate, pubescent arwi, which 
fuses with its fellow of the opjv)Hite side imnie<liately l)elow the 
mouth, and stretches a considerable <listance forwards in advam*e 
of it. Strip])ed of its piibe^soence, this area is st^en t»o consist of a 
horny thickening of the integument (text-fig. 42, A, p. 177). 

If the coxjc were to fuse in the mkhlle line, the union of these 
chitinous amis would form « horny plate similar to that of 
Thdpphonm, and the eidargement of the camaixkstome and tlie 
fusion of its liasal sclerit^' with the coxjc would repi*oduce the 
state of things now found in the last-named genus. 

Bernaid’s account ami figui^s of the month of 7'helf/phmtH^ 1 
cannot ris-oncile with the bu‘ts just dcstuibetl. In his paj>er on 
the moiphology of tlje (laletKlida* ‘ (p. 357) he says : ‘‘ 77idiiphmws 
also [/. c. as well as (inUofles] has a beak, but it is enclosed between 
the basal joints of the |>edipalf>s, which ai-e fused below’ it but ai*e 
o|>en abo\'e it. The chelicerit^ crush the prey into the channel 
thus formed by the coxa* of the j>e<lipd})s, and the juices are 
drawn in by the jK)W’erful pumping appanitns. They ai*e s’t.nuneil 
by traiisver.se low's of fine hairs, which line the aj^ertnre.^’ And 

in the piecediiig page he says : “ We find the pumping 

apparatus eontained in a beak in such wddely different groups as 
Galffxlefs, Thfih^dmvm. and GfimmmJ' 

From this it might he inferml that 77tehfphomi8 Im.s a beak 
resembling that of Gafeoden, hut wdth its iiiferi<»r surface fused 
h) the subjacent ^^rea of the trrnigli-like hollow' formal l>y the 
fused innei* (pr€*axial) surfaces of the chela* (pedipalps). An<l 
the three figures re})resenting tmn.sverse .swtion.s of the buccal 
region hear out this inteqnetation. The lii-st section, taken 
near the extremity of the caiuaixistome, and the He<*ond piohahly 
near its middle, clearly sliow’ the crtjwentic slit- like hair-lined 
entrance to the alimentary caiiHl wrhieh Berna.nl n'gards as the 
oral aiHirtine. But the two upw’ai'dly directed extremities of this 
canal are represen tefl n.s clcised above. Moi'eover, thc^e two 
figures .show’ the coxal cavities of the light and left siiles sejiaratied 
from each other by a median vertica.1 partition extending to the 
floor of the space in which the ‘ rostrum ’ njsts. I have not fotuid 
this partition in any adult Thehffdimim. No doubt it was pi'esent 
in the young and in the parent form of tlie race. Its iiersistem^e 
in the fwiult aa the thick homy rod depictel in Bernard V dra wings 
would considerably interfere with the movements the cox® pei form 
to compress the camarostome. The third section, imssiug apjia- 
rently through the camarostome a short distance in fmnt of the 

1 Comparative Morphology of the Gakodid*/* TranJi. Linn. Hoc. ler. 2, 2Sool. vi. 
pp. 305 417. 
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Text-fig. 42. 



Mouth-pa i‘t*» of th<* Pedipalpi of the families Theltfphonidtg, PhrpnitUty 
and of the PstmdoacorpioneH {Cherncten). 

A. Portion of the inner surface of the right coxa of the chela of one of the Theltf- 

phonidat ( ffpp&cfonwt /‘ormotma) with lettering an in text-lig. 41, and 
one half of the finely' grooved and hairy spoon- or bowl-shaped lamina which 
embraces the camaro«tomo and forms tlie floor of the preoral gutter with 
which the ventral wall of the pharynx (ph.) is continuous ; p\ point marking 
the anterior extremity of the liinge n^sulting from the fhsion of the inner 
surfaces of the two coxa: ; v'', point nuirking the anterior extnnnity of the 
hin^ la^tween the proximal plate {clppema) of the cainai'ostome and the coxa 
of the chela. 

B. Lateral view of the mduth-parts of TitanAdamon Johnatoni, one of the ambly- 

pvgouH Pedipalpi, showing the inner (preaxiaf) surface of the coxa of the 
coma of the right side, that of the left side being cut away w'ith the cheli- 
cereo : eat., vertical median entosclerite affording support to the dorsal 
dilator muscle (nia.) of the pharynx (ph .) ; cow., camarostome with its homy 
basal sclcrite overliainging the moutn (m.) ; lam,, horny plate on the coxa of 
the chela, representfng one half of the grooved s^ou-shaiied suboral sclerite 
of the Thelyphonidaf i mft., hairy membranous tract ; fr., portion of second 
segmimt or trochanter of chela; ff, coxal groove; fh,, thickening of the 
integument of the coxa to afford supjMrt to the anterior ventral apophysis of 
the entostemite ; at., sternal plate of second postoral somite. 

C. Dorsal view of the coxal segments of the cheUe of TUatwdamon johmtoni, with 

the camarostome and pmirynx. Lettering as in B. 

D. Ventral view of the moutn-parts of one of tne Pseiidoscorpiones (f?ory»w«), the 

coxse of the ohelge fordhly separated to show the narrow blade-like hypo- 
atomial process or labium {tab,), which perhaps represents the sternal plate 
tit the first postoral somite, projecting brtween the two inferior lobes of the 
camarostome (cow.) ; mm.p,, membranous maxillary process of the coxa. 

Peoc. Zool. Soc.— 1902, Vol. II. No. XIT. 12 
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true oml aperture, shows the iiiferior wall of the still wide, but 
less stiwigly crescentic slit to be formed by a thickish transvei*8e 
horny plate which is described as the ‘^pei'sktent sternum of the 
1 st and 2nd segments'^ or the “ 8upj)oi*ting-rod of the labium.” 
Reference for comparison is given to a %ure showing what 
purports to be the same plate projecting forwards between the 
coxae when these segments are viewed from below, although the 
figure showing the plate in transverse section rein'esents it as 
situatefl high alx)ve the lower surface of the coxa?. This plate is 
no doubt the tliickened portion of the floor of the crescentic slit, 
which is situated just in front of the true oral aperture ; but I 
cannot establish any connection between it and the pit)stei*nuni 
(sternum of the second postoml Sf>niite), or any part of the sternal 
exaskeleton. 

Again, speaking of the *4)eak” of Arachnida, Bernard says (op, 
cit. p. 391); — ‘‘The possession of this organ in such diverse 
Arachnida as Goikodea, Oherms^ and Thdyphtytms^ and the easy 
deduction of the mouth-parts of Sphlers, JScorpio ainl Phri/nna^ 
from such an organ, renders it almost certain that a beak was 
present in the original Arachnid.” 

If the “ beaks ” of GaleodeSy Cherms, and TMyphonua were 
similarly constructed organs, this argument would have weight ; 
but, as a matter of fact, each of the orders represented by the 
three Aiucdinids cited poasc^sses a “beak” which is mi gemris 
and distinct from that of the other two, as well as from that of 
all the other ordei’s of the class 

Far more probable is it, in my opinion, that the “ l)eaks ” of 
Thelypkonm^ Galeodea, Sind Chernea are derivatives ^f mouth-pfirts 
of a much simpler type, consisting primarily of a camarostome or 
prostomial labrum overhanging the oral a|)eiture. So, too, from 
this type can he deduced the very highly specialized “ beak ” of a 
fourth kind which is met with in many Spiders, e. g., Filisiatay 
Sicariua, &c. 

In fact, the types of mouth-parts characteristic of Scorpiones, 
Thalyphmiuay Phrynuay Galeodea, PseudoHcorpiones, Aranece, &c., 
are all traceable to one and the same simple plan of structure, 
the modifications that are presented resulting from the formation, 
one might almost say the necessity for the formation, of a suboial 
trough to take up nutritive fluids. The one feature these mouth- 
parts have in common is the labrum or camarostome. In the 
Scorpiones the suboral trough is formed by the stemo-coxal 
(maxillary) processes of the third and fourth appendages (let and 
2nd walking-legs) (text-fig, 43, A, B, III, IV, p. 180). In Phrynua 
it results from the basal union beneath the mouth and the potential 
approximation throughout their length of the preaxia! surface of 
the 00 X 80 of the appendages of the second pom (chelie or palpi). 

I The diagnuxui repmenting transvem sectiong of the 
Obi$iw»f ftnu OutUiodeB, figured on pi. xxvii. 
show very dearly the regemblanoes and ^tTefenoeg tad t 
organa. 


moiith^parta in Seofph, 
of memtd*u paper, 
be true idatioai of the 
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From this arrangement may be derived that of Thelyphoniis^ as 
already described (p. 175). 

In the Spiders the trough is formed by the median prosternal 
plate (the labium or sternum of the first postortil somite) which 
projects from l>eneath and beyond the mouth (text-fig, 43, D, lah., 
p. 180). The space on each side between this plate and the cjima- 
rostome is blot^ketl by the coxa of the appendage of the second pair. 
Within the or<ler Araiieae the simplest type of mouth-paits is found 
in the primitive Mesothelas and Mygalomorph®, where the cama- 
i-ostome is high and shoi*t, and the coxse in question but little 
mcxlified. In the Amchnomorpha?, on the contmry, the cama- 
r(xstome is longer, depressed, ami overlaps the labium, the two 
being flanked on eimh side by a j)reaxial process from the coxa — 
the so-called maxilla (te*xt-fig. 43, C, D, cam., mx.p., p. 180). In 
more [nimitive forms the appendages of the first and second pairs 
(mandibk's and ])alpi) are froely movable, and the labium is 
separatKl from the rest of the sternum. But in cei*tain other 
forms the labium and basal segments of the palpi are fused to 
the sttunium. the maxillary pnxsesses meet in front of the labium, 
ami the mandibles are mesislly hinged together and susceptible 
of hut little movement ; the five scleritas in question, together 
with the camarostome which they completely enclose, constituting 
a highly specialized “ prol)Oscis,’’ ec|ual in complexity to that of 
many Acari. 

Viewed from alcove, the mouth -pai’ts of the Pseudoscorpiones 
(Gary pm) much I'esemble those of Thelyphovas and the Spiders. 
The caniaix)stome is long, yiorrect and, as in Thelyphonas, fused 
(loi’sally t)n ««ich si<le in its Imsal half to the adjacent prejixial 
surface of the coxa of the 2nd appendage (chela), which projects 
forwanls on each side of it. Distally, it ends in a sulx'vlindrical 
fleshy lolxj whicli roaches to the end of tho membranous sterno- 
coxal (maxillary process) of the coxa (text- fig. 42, D, cmn., mx.p., 
p. 177). Inferiorly, however, instead of l)eing uniformly convex, 
it is deeply groovetl longitudinally, the groove giving rise to a 
pair of lips, a right and a left. Projecting forwards into the 
groove between these two lips is a compressed and pointed pro- 
sternal or labial prolongation, which arises at its biisal end from 
the infeiior part of the area between the juxtapose<l proximal 
ends of the proaxial surfaces of the coxa? (text-fig. 42, D, lah., 
p. 177). These coxae meet, without fusion, in the middle line 
beneath the prosternal process, and form, as in Thdyphmim, a 
trough to prevent the escape of fluid ; the labium (prostenium), 
which, like the lips of the camai’ostome, is thickly hairy, con- 
stituting a kind of tongue-like organ \ al)ove their line of meeting • 

In the Podogona or Ricinulei {Cryptoatemma) and most (? all) 
Acari the suboral trough results from the union of the coxa' of 
the palpi beneath the camarostome. 

In the Solifugro {Qahodea) the “beak” is quite peculiar. It 
conaiste of a horiaontally porrect tubulai* prol>oscis, bearing the 

^ Sw CVoueWrjr, Aivb. f. Nat. 1880 . 
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Text-fig. 43. 



Mouth-parts of the Scori)ioiie« and of the Araneo; of the femily Lfcosidof. 

A. Dorsal view of the mouth-parts of a Scorpion {Palamnmtt)^ with the chelioenr 

removed : ent., crescentic ent-oaclerite snpporting the lateral dilator muscles 
of the pharynx (ph.); cam.f cainarostome ; II, coxa of second appendage or 
chela, with mh.f hairy membranons tract, and /jf, entapophysial groove; 

trochanter or second segment of chela; III and IV, atorno-coxal or 
maxillary procesHcs of third and fourth apf>6ndages (first and second walking- 
legs) fonning the suboral trough. 

B. Lateral view of the month-parts of a Scorpion (PcrlomwceKs), the chela, chelteera, 

and anteriew portion of the prosoma of the left side removed : eer., cut edge 
of middle lino of carapace ; 4?ia., vertical muscle passing from carapace to the 
crescentic entosclerite {mt ») ; I, appendage of first pair, orcbelicera ; m., mouth 
leading into pharynx or pre-cerebral sneker ( jpA.) ; af.S anterior portion of 
sternal aim or prosoma, which is normally ixmcealed by the coxa and stemo* 
coxal process of the appendage of the fourth pair (IV), fonning the suboral 
trough; sf.", posterior or exposed part of the ster^ area forming the 
pcnta^nal metastemite. 

C. Dorsal view of the mouth-parts of a Snider with chdicerm 

removed, showing the camarostome (cam,) flanked on each side by the large 
maxillary process {mx.p,) of the coxa of the second appends or palpus: 
<*?., basal sderite (clypiws) of camarostome, which is unitro with the a^acent 
area of the coxa as far as the point ^ entappphymal groove of coxa lying 
transversely, not longitudinally as in the Scorpiotte#, Pedipalpi, and Pseudo- 
scorpiones. 

D. Lateral view of the same, with the same lettering ae in C, with ei., month leading 

into pharynx or pr^oerebral sucker {ph,) > lah,^ lahinm or stermd plate of 
first postoral somite forming the suboral trough j ef., anterior portion 
of median sternal sclerite. 
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apei*turei of the siliineiitary canal at its apex. Its dorsal wall is 
formed by the horny compressed carnaiostome. Its ventral wall 
is an outgrowth of the sulx>ml aim of the prosoma, suppoited 
posteriorly by a pivisternal sclerite and by the j\ixtapose<i cox«e 
of the palpi, fust^l lat^inlly to the c^marostome throughout its 
length; it thus constitutes a lower lip which eftectuaUy prevents 
the loss of liquid food, without any shai-e in this office being 
biken by any part of the coxa' of the a<ljacent appendages. The 
special pTiint in which this ** beak ’’ rescuubles tlavt of the Acai i is 
tlie fact that it forms the sucking-apparatus of the alimentary 
canal. Otherwise it is unicpie in the class Araehnida, its pai*allel 
being found only in the, in some impects, degenerated Palpigradi. 

That a “ iM^ak ” of this kind, which is evidently dt'velopetl in 
comdation with the long, porrecit, and non-retim*tile chelicene, 
was the shutting j)oint of the <livei*se modifications met with in the 
otlua* 01 ‘dei's of Arachnids, seems in the higlu*st degi’ee improbable. 
Such an hyj)otliesis demands the suppression of the lower lip of 
the “ l>eak,” ami its indepemleiit replacement functionally by the 
paiticular types of suboral ti*ough already described. 

On the other hand, tliei-e is no difficulty in regarding all these 
various kin<ls of Inniks” as s[MH*ialiy.ed organs msulting from the 
presence of a camar(»stome or labruut, and the need for a lower 
lip or sulKU*jd gutter to prevent the lass of nutritive fluids and to 
guide them into the alimentary canal. 

The mu8<*les of the caman)8touie in ThehjphonnH^ w hich Hermml 
regttrds as the l)eginningof “the sucking-apparatus,*’ .seem to have 
the same function as thase of the 8i*orpion, lK*ing, a.s in that 
animal, distinct frcun the su<*t<irial pharynx, wdiich constitutes 
the sucking-apiMiratus” jtar e^rceUence, 

In con ntM.’t ion, then, with the anterior portion of the alimentary 
canal, suckei’s may l»e develo|»e<l in thrt'e distinct places - that is 
to say, in the <?aiiuu^)stonie itself, as in the Holifiiga*, Palpigradi, 
and Acari ; in the pre-cerebiul j)ort.ion of the foregnt, as in the 
Scorpiones (text- fig. A, B, p/<., p. 180), Opiliones, and Psemio- 

HiH>rpioiie»; or in its post-cei’ebnil portion, as in the Aiunea‘, 
Palpigmdi', .and Amblypygous Pedijmlpi {J^hri/na^), 

In the Araiuwand Ainblypygi (text-fig. 45, ph., st.. p. 18l>) the 
pre-cerebral and post-cerebml suckers coexist, and ai-e esj)e(*ially 
powerful in the former order. In the Palpigradi the |x>st-cerebi*al 
sucker is aided in its woi’k by the organ ilevelojx^d in the cama- 
I'ostome. In the Sc’orpioiies and Opiliones the pre-cei*ebiiil sucker 
alone is found. In the Uropygous Pe<Upilpi it is also w’ell 
developed ; the post-eerebiul, on the contmry, is very small as 
compared with that of the Amblypygi, . but the muscles of the 
mmarostome pi-obiibly aid iu the office of suction. Tlie same is 
true of the Pseudoscorpiouea, with the exception that the post- 
cerebral sucker is absent. In the Solifuga^ and Acari the 
function of suction is appai*ently performed solely by the muscles 
of the camaiustome. 


^ Baolcer, Amer. Nat. xxxv* 1901. 
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The pharyngeal portion of the foregut in Thdyphomm which 
opens at its anterior end into the slit above described is a wide 
membranous tube, sti-engthened with foui* chitinous strands, a 
right and left upper and a right and left lower. The latter are 
directly continuous with the chitinous plate fonning the floor of 
the sulx)iul tix>ugh ; the former with the jx)stmor exti’emity of 
the lower surface of the camarostome forming the roof of the 
tiwigh. From its Jorsal walls muscles jyass to the under surface 
of the median entosclente which arises from the membmne above 
the base of the camarostome, and from its sides muscles extend to 
an injutting process from the coxa of the chela' (text-fig. 41, 
A, B, ent,^ cx.p., p. 173). 

Tt thus constitutes a powerful, dorso-venti’ally compi'essed, 
phaiyngeal oi* pte-cerebi*al sucking appaititus, homologous to that 
of the Scorpions and Spiders (text-fig. 43, D, pA., p. 180). In the 
Scorpions, however, the organ is compressed fmm side to side, 
and its kiteral muscles pass to the ci*escentic preoral entosclerite, 
which repi'esenis the median entoscderite above the camaiostome 
of Thelyphonm^ (text-fig. 43, A, B, en/.,pA., p. 180). 

Fi’om this point the foreg^t nanows and runs backwards 
through the brain as a restively soft, flexible, and weakly 
chitinous tube. Between the brain and the anterioi* bridge of 
the entosternite it forms a lanceolate expansion, compaiable 
to the so-called ** sucking-stomach of the Spiders, though not, 
appaiently, supplied with the powerful dilator and contractor 
muscles characteristic of this organ in the last-named order. 

Behind this expinsioii the gut passes between the descending 
branches of the aorta and expands into the saccular.stomaoh of 
the midgut. This is provided with five paira of principal diverti- 
cula, which are often of irregular shape and sometimes asym- 
metrically branched, and extend towards the coxae of the postal 
appendages, sometimes dipping into the c»ivities of those of the 
legs (text-fig. 44, 1-5, p. 183). The diverticula of the anterior 
pair arise behind the descending portion of the aorta, and passing 
forwards on each side of it, unite in the middle line, thus circum- 
scribing a space through which^ in addition to the aorta, the 
obliquely ascending pair of apophyses from the entosternite runs 
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U) tlieir points of attjwhm€*nt tty the middle line of the posterioi* 
half of the inn€»i* surface of the campace (text-fig. 44, 

In front of this space arises a median unpaired diverticulum 
which extends forwaHs between the diverticula of the anterior 
pjiir ; and pix)truding on each side of it may l)e seen a secend jmir 
of muscles which run to the carapace fixmi the branch of the 
entosternal apophysis just mentioned (text-fig. 44, m., sa'). 


Text-fig. 44. 



Alimentary aytitem of the proeoma of the Thelffphonidtf. 


Prosonm of one of the The}^phonrid<e {Hj^porttmM formosu»)y with carapace, 
cumarostome, and chelicera' reinoTed. li-Vl. Basal aegiueuts of the five pairs 
of jMMtoral appendajiiiea ; maxillary process of coxa of chela ; mm., 

spooioshaiwd plate which underlies the camarosUmie ; 1-6, lateral eweal 
diverticula of midgut ; w., anteVior median diverticulum of midgut ; 
the four lateral apophyses of the entoateniite representing the tergo-sternal 
muscles ; «a', anti'rior hrauch and «a", posterior branch of the .su))eruuinemry 
ajiuphysis: ao.f.f foramen through which the aorta discends to the ventral 
region of the \yoi\y and the muscular apophyNos (so") ascend to the median 
lino of the carapace. 

The arrangement of the remaining diverticula with i^egani to 
the four pains of lateml tendinous processes of the entosternite is 
typically as follows: — Tlie fifth or last pair passes lehind the 
fourth or last process, the fourth, third, and second respectively 
between the fourth and third, third and second, second and first 
apophyses of this plate ; the first, as already descril>e<l, running 
straight forwards on the inner or admedian side of the first 
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apophysis, which rises fix>m the distal extremity of the antenor 
bar of the entosternite (text-fig. 44, p. 183). The form and 
position of these diverticula, however^ seem to vai^ considerably in 
accoi'dance with the degree of their distention with food-particles. 
When filled from l)ase to extremity they are of fairly uniform 
width thioughout. When partially empty their distal poHions 
take the form of slender siibc^lindrical tubes difiering consideiably, 
both in appearance and sliape, fit>m the charged ba&il portions. 

To this difference is to l)e asciibed Blanchard’s ' eiToneous 
description of the stomach as consisting of four paii*8 of latenil 
caeca, enveloped above and below by a large tubular or salivaiy 
gland. In the spe>cimens he dissected, belonging to the specdes 
now known as Mastigoproctm antiUemis^ the four posterior piii s 
of cteca appear to have been partially empty, while the anteiioi* 
cteca and the central portion of the midgut wei-e distendeii. J have 
found a similar state of things in the examples of Maatigoproctm 
giganteiia and of Uroprocim ctssamenaia that 1 have examined, 
whereas in all the examples of Hypoctonm all collected at 

the sa me time, the diverticula were evenly filled tliroughout. Hence 
the possibility that the width of the terminal poiliions of the divei*- 
ticula may vary with the specif, and may not be attributable to 
the cause I have suggested, must be borne in mind. Blanchai*d 
neither figures nor describe the anterior median diverticulum, 
present in all the specimens of Thelyj>honi(he 1 have examined. 
Possibly it was not distended in his examples. Aj>ai*t fiom this 
discrepancy, and from a too sharply defined line of demai'cation 
between the filled and unfilled portions of the ciecal divertieuhi, 
evidently introduced to emphasize the distinctness of\the so-called 
“tubular” or “salivary” gland, his figures admirably represent, 
the “ stomach ” in this group, even to the spaces through which 
the two pairs of muscles pass to the middle line of the carapace. 
They also show the two inferior median diverticula which dip 
down through the median foramina of the entostemite and . 
extend along its underside. Being filled with food, these were 
described as part of the tubular or salivary gland . Laune mentions 
them as well. This author’s description of the thoracic poition 
of the midgut as expanded into wide lateral diverticula, which 
extend over the brain in fiont.and the coxal glands at the sides, 
each diverticulum being divided into five lobes, is correct so far 
as it goes, but too insufficiently detailed to criticise. The fig^ 

^ Blimcliard (Org. du Btgne Anim.^ Aracbaides) deiicnbed the stomach” of 
Theilpphonw as consisting of a sac giving ofi four pairs ^ ctscal diverticula and 
envelop^ above and bdow by voluminons ^ands of two kinds, described in the text 
as ** ntricttlar ” and ^tobalar glands. The fbitner (»coxal gland), embraciiig the 
stomadi laterally, are compared to tbe " salivary ” glands, so-called by Kewport 
and Muller, ef the jBoorpions* 

How Blanchard and others, for reasons that need no explanation, ascribed an 
alimenta^ fimctioii to the ooxi^land is now ancient history : hut his mktake in 
hotn^Qgiaingtheeoxal steds of ^ 0 lgp%onut with the prosomatic midgut diverticuhi 
of Is less fnteglgible. A further error into whi<^ he 1^1 was the intmr- 

pretation ai tmti of ffie midgut diverticula in Th$lg^ofimt as a ^ tubular ” d%Mtive 
gland. 
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that is given of tlie organ, however, suggests an ariungeinent of 
(liveiiicula (|uite tlitterent from that obtjiining in the speeiinens 
dissected by Blanehaiil, "rarnani, and myself. It represents a wdde 
diveitieul mil as arising, on eiich side, in. front of the desi*ending 
trunk of tlie iw)i-t,a, and extending Iww^kwaitls on eiudi side of the 
horizontally lying jiortionof this vessel to the jxisterior end of the 
pi'osoinatic cavity, giving oft* tlie five aectal diveHiculu along its 
c-oui-se. Theie is nothing to indicate the formation of the annular 
sjwce thidugh which the aoi-ta and the two niuscailar tendons of 
the entosternite [miss. 

Tarnani says the foregut of Thelyplionns is like that of the 
Spiders. This seems to Ih^ an overstatement of the case. In 
the Spiihas. the d(a*sal muscle of the pre-ceiebivil pharyngeal 
sucikei' extends to the niHlian line <»f the anterior jK>rtion of the 
canijwice, not to a chitinons(*nb)sclerite as in Tht'h/phonm. More- 
over, the wall of the cesopliageal j)oi*tion of the foregut is much 
inoi-e thii'kly chitinized and more rigid than in Thehjphonns, and 
is supjdif'd w ith a welI-develope<l post-cerelmil siicking-appamtus 
lying on the upjierside of the entosternite and worked by 
|K>woi fnl lateral muscles which atbudi it to this platt% and by a doisid 
muscle wiiich jiasses from its chitinous dorsal w\‘ill thiimgh the 
aoi'tic s|MU*<‘ i>f the ‘‘ stomach to the median entajxiphysis of the* 
carajMice, 

In many structural characters the Arnblypygi are intermediate 
Iretwtxm file Urotricha (Thelyphonidie) and the Spiders. This 
is strikingly the <^ase witli r<*gard to the* foregut. The pharyngeal 
jxii'tion is naiTower and h*ss strongly chitinizeil than in Theiy- 
phomm, and the muscles of the pr-e-cerebral sucker extend rloi*sally 
to a median entosclerite rising from the luembrnne alsn'e the base 
of the caiiianistome, and lattaullv to the coxa' of tlu' chela'. The 
lattm-, howrevt»r, a re not im movably uniteil like those of Thdyphon 
but move fi^eely in a horizoirtal plane, and compi*es.s the sucker 
Ix'tw^t'en their iinaojectiiig ends. The msopbageal jxn tion of the 
foiogut is a sinuous tube with rigid chitinous walls, like that of 
the Ar-anea' ; ami behind the brain it forms a highly develo^wd 
sucking-apparatus, withdomil muscle extending to the undeisuifac'e 
of the cara{)ace and lateral muscles passing to the entosternite. 
This organ dijffei’s from that of the Spider's only in {xrsition. 
Instead of resting upon the entosternite and being attached 
to its upperside by tiTinsverse musedes, it lies in front of it in the 
“ fibaryngeal notch,'’ the lateral muscles exUrnding to the anterior 
Irordei’of this plate. Thus iu fxisition it resembles the less highly 
specialized organ of Thdypimim, 

Tire midgut expansion, with its diverticula, more resembles that 
of some Spiders than of the Thelyphonid®, As in these groups, 
the primary sacx'ular divei-ticulum extends forwards on each side 
of the deecendirrg aorta, forming a channel thiougli which this 
vessel continues its downwaixl course, and tlie musc'le from the 
tx)Bt-eerebral sucker and the two obliquely dirtoteil aiK>physe8 
from the entosternite ascend to the meilian depi'ession on the 



186 


MR. R. I. POCOCK ON THE 


[June 17, 

carapace. In fwiit of this channel the two diveiticuia generally 
meet and overlap as in some Spiders (e. g. Argyrm^eia^ according 
to Plateau), hut without fusing orcK>iumunieating. The diveitieula 
of the anterior piii‘, which are so conspicuous in the Thelyphonidie, 
remain undeveloped. Those that extend into the coxie of the 
3i‘d, 4th, 5th, and 6th appendages ai'e relatively slender unbranching 
tubes, longer and iiioi-e regular in shape than those of TheJyphomis. 
Theii’ relation to the entapopliyses of the entostemite differs also 
from that which obbiins in Tkelyphonm and the 8piderw, wheie 
the five diverticula typically jiass with regularity lietweeu the 
four apophyses which rise to the sides of the under surface of the 
camimce (text-fig. 45, 1-4). 


Text-fig. 45. 



Alimentary ctyHtem of the prosoma of one of tb© Pkrgnidie. 


I>or8al view of the alimentary ©yKtem of the proHoma of a Pbrytiid {Titanodamou 
john$tonii partially dia^mmatic). II- VI. Haaal ae^nnenta of the five pairn 
of poatoral af>pendageH; caw., camaroatome ; pharynx or pre-cerehml 
Hucker of the forefoit ; hr,, Buhornophaf^al portion of cential uervoua ayateiii 
traveraed by the chitiuom: tetiopha^ia whioh expand© into the po8t<oerebral 
HUcker of the foi^egnt (•#.) ; 1-4, ai.*cal diverticnla of the mio^t paming 
between the inueciuar apophyaea of the entoateniite, as deacrilied in the 
text \ ao.f,, fommen or ohaimel through which the dorttal aorta deecenda to 
the ventral region of the body and a pair of ninacnlar apophyitea (ncit ahowii 
in hg.) aaoend to the middle line of the carapace. 


In the Amblypygi these four apophyses are repi'esented by six^ 
the first and second apparently corresjxjiiding to the first in 
Thdyphon'm and the Spiders, the third k) the second, the fourth 
and fifth to the third, and the sixth to the fourth. The fourth 
and last diverticulum in Phrynm^ corresponding to the fifth and 
last in Thdyjphmm and the Spiders, {)asses, as in those ^ups, 
behind the last apophysis ; and the first diveiiicttlum in Phry^mM^ 
corresponding to the second in Thd^hmmdiXiA the Spiders, passes 
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on the outer and posterior shle of the fii wt a|x>physi8 between it 
and the second, which results ai>parently from its fission and is 
unrepresented in Thelyp^ionus and the Hpiders, although, so far 
as the diverticida ai e conceiTie<l, it corresponds to the second 
apophysis in thes€‘ groujKs, inasmuch an it juts up between the 
divt?rticula which extend towaids the third and fourth appendages 
(first and second paiis of legs). The third apophysis, tlie 
homologue of the sec<3iid in the other gioups, instead of rising 
Ixdiind the first diverticulum, emerges behind the second with 
the anterior brancli of the fourth, w^hile the j)osterior branch of the 
fourth (nunierictilly the fifth) similarly appears behind the third 
diverticulum in coniiwiiiy with the sixth apophysis. 

Or if, for the sake of clearne>^s, we assume that thei'e were 
originally five diverticula lejrresenting the five jMistoral somites, 
and four a|K)physes Ixdonging to the first four of these somites, 
and tliat the divei-ticulum jrassed in fi*ontof the ajx)physis in each 
somite, as is the (‘iuse in the Spidei-s and Thelyphonida^ ; and 
further*, if we Jissunie that the two additional ajxrjrhyses in 
Phrynm have been derived by fission from those of the first and 
third [^rostoml somites, the differences Iretwefui Phrynus and the 
other’s with r egartl to the amuigenient of divei’ticula and apophyses 
may be briefly stated as follows : —The ajrophysis of the second 
|K)storal somite has moved Ijackw'atnls lH*hind the diverticulum of 
the third jiostoral somite, its place behind its appropi*iate <liver- 
ticulum l)eing tiikeu by the outer* hr ancli of the first ajKrphysls, 
and the extm branch of the thiitl afarphysis has similar ly shifted 
Irack Irehind the divert icuhmr of the fourth }30stA)r*al somite. 

Ijaurie descr*ibes the stornodanirn as ‘‘ a nar row tube exterrdirig 
fiimr the mouth to a little Ireland the brain. In front of the 
biairr ther*e are attacheil to it [arwertiil nruscles r'unning dor*sally 
t<3 Ire iirserttsl in the caia^race behind the median eyes. Later'srl 
muscles ai’e alstr pi*esent iir this region, which no doubt has a 
suctor’ial function, though there is no sign erf any dilatation 
to fonn a sucking-stoirrmdr. Close Irehind the brain, and just in 
fnrnt of the junction l>etwx*en the stomofla?um and the rnesenteron, 
are insetied some more muscles which also pass tloi sally to the 
carapime. The anterior* j^rar-t of the mesenteixrn is dilated to fot*m 
a feoi*t of stomacdr as in Th^lyphonns. The dilatation seems to 
tjike the fonn of a single pair of lateral outgrowths, v(*ry similar' 
at this [embrvonic| stage to those of the ‘ liver*.’ A small rnediarr 
ventral outgi*owth is also present, and reminds one of the median 
processes in Tkd^honmP ^ 

These observations W'ere Irosed ufrori embryos. The crnly 
dimn*epancy between this descriptioir and that given above of the 
adult, is the attachment of the muscles of the pr'e-cer*ebi al sucker 
to the under surface of the t^arapace, 

Blanchard’s description, Irased upon the adult, makes rur mention 
of the muscle w^hich passes <lorsally fnnn the pre- cerebral sucker 

* Joura. Linn. 800 ., SSool. xxv. p. 32 (1894). 
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to the median vertical entosclerite ; nor of the preeence of a poet- 
cerebral sucker in the foregut, worked by lateiul mtificles attached 
to the anterior border of the entosteniite and by a dorsal muscle 
extending to the undei’side of the carapace. Nor is the forwai*d 
extension of the stomsich on each side of this ascending muscle 
and the descending aorta to form a channel, through which arise 
also the two obliquely directed tendons of the ontosternite, men- 
tioned. Since these structures ai*e not i*epresented in the figures, 
it is permissible to sup})ose they were overlooked. 


5. On lleceiit Additions to the Batraehian Fauna of tlie 
Malay Peninsula. By A. L, Butler, F.Z.S., Super- 
intendfiiit of the Sudan Game Preservation Department, 
Khartoum. 

fReoeived Juno 9, 1902. J 

The |iapers by Captain Stanley S Flower on the Reptiles and 
Batiachians of the Malay Peninsula, published in this Stxjiety’s 
‘ PixK^dings ’ diuing 1896 and 1899, have been so valuable to 
local woikers, that it may be useful to bring the list of Batnujhians 
of the Peninsula up to date by enumemting the species obtained for 
the first time from that I’egion since the apj>earance of Captain 
Flower’s second paper. 

Tn that list (P. Z, 8 . 1899, pp. 885 el seq,) 45 species of 
Batiachians aie recorded from the Malay Peninsula, including 
Megalophrya morvta'm Kuhl, mentioned somewhat doubtfully in a. 
note, but since obtained again by the 8keat Expedition,” and 
two species, Bana jerboa Gthr., and XecUa mbmper Tschudi, 
mentioned in the Addenda. 

To bring the list up to date, the following 15 species have now' 
to be added, caiTjdng the total number up to 58. 

Four of these species, Rana livida, Raiui dorim, Rha4sophoru^ 
birriaculcdua^ and Leptobraohmm pdodytoidea^ have not lieen 
hitheito recorded from the Peninsula. 

Fam.. EANiDiS. 

1. Eaka sxonata Gthr. 

Rcma aignixta Laidlaw, P. Z. 8. 1900, p. 886. 

Locality, Gunong Inas (“ 8keat Expedition ”). 

Previoudy knoivnfrom Borneo. 

2. Rana livida Blyth. 

Rofm livida Boulenger, Faun. Ind., Bept. p. 462. 

LoocdUy, Ziarut, Perak (L. Wray). Identified by Mr. Bou* 
lenger. 

Premoudy kmwnjrom Himalayas and Assam to Tenaaserim. 
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3. Rana lateralis Blgr. 

Eana lateralis Laidlaw, P. Z. S. 1900, p. 886. 

Locality, Kuala Aiing {“ Skeat Expedition ”). 

Fremoitsly known from Bunnah, . 

4. Rana dori.e Blgr. 

Rana (lorim Boulenger, Ann. Mus. Genova, (2) v. 1887, p. 482, 
pi. iii. fig. 1 ; iV). xiii. 1893, p. 328, pi. viii. fig. 1 ; Faun. Jnd., 
Kept. p. 447. 

Locality, Larut, Perak (L. Wray). Identified by Mr. Bou- 
leuger. 

Previously knonmfrom Karin Hills, Tenasserim, Mergui. 

5. Riiacopiiorus bimaculatus Blgr. 

Rhaoophorus himacttlaius Bonlenger, Cat. p. 90 ; Faun. Ind., 
Kept. p. 472 ; Ann. Mus. Gouova, (2) xiii. 1893, p. 339. 

Locality. Laiait Hills, Perjik (L. Wray). Identified by Mr. 
Bonlenger. 

PreiHously known from E. Himalayas, Karin Hills, Khasi Hills. 

6. IXALITS larutensis Blgr. 

Lralua larutemis Bonlenger, A. M. X. H. (7) vi. Aug. 1900, 
p. 187. 

Locality, L)irut Hills, Perak, 4000 to 4500 ft. (A. L. Butler). 
Type sptKnTiK‘iiH. 

7. IXALIJS VERMICULATUft Blgr. 

IjraluH verm icu lata s Bonlenger, A. M. N. H. (7) vi. Aug. 1900, 
p. 187. 

Locality, Larut Hills, Perak, 40(H) ft. (A. L. Butler). 

Tyjres. 

Fain. E X <1 Y 8 T o M A T I D M, 

8. Micruhyla inorxata Blgr. 

Microhyla huimata Laidlaw, P. Z. 8. 1900, p. 887. 

Locality, Bukit Gonh, near Biseiut, Jalor (“ Skeat Expedition ’’). 
Premmisly known from Sumatm, Boimeo, and Siam. 

9. Microhyla annectkns Blgi% 

Microhyla annectem Bonlenger, A. M.N. H. (7) vi. Aug. 1900, 

p. 188. 

Locality, Larut Hills, 4000 ft. (A. L. Butler). 

Ty\)es, 

10. Microhyla butleri Blgr. 

Microhyla huileri Bonlenger, A, M.N. H. (7) vi. Aug. 1900, 

p. 188. 

Locality, Larut Hills, Perak, 4(HK) ft. (A. L. Butler). 

Type. 
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Fam. Bufonidjs. 

11. BuFO JERBOA Blgr. 

Bufo jerboa Laidlaw, P.Z.S. 1900, p. 889. 

Locality, (lunong Inaa Skeat Expedition ”). 

Prev^iomly kn-o^vn from Borneo. 

Fam. Pelobatidab. 

12. LEPT6)BRAr!HIUM PEIX)DyTOII>BS Blgl*. 

Leptohrachium pdodytoides Boulenger, Ann. Miis. Gonox'a, (2) 
xiii. 189J{, p. 345, pi. xi. fig. 3. 

Locality, Lai*nt Hilln, Perak (L. Wray). Identified by Mr. 
Boulenger. 

Previously hmnon frmn Karin Hills. 

13. LePTOBRACHUTM HETEBOPUS Blgr. 

Leptohrachium Jveteropu^ Boulenger, A. M.N. H. (7) vi. Aug, 
19(K), p. 186. 

Locality, Larut Hills, Perak, 3500 ft. (A. L. Butler). 

Type. 

Note, 

Ran A LATicEPS Blgr.— 1 have examined the frog.s from Giinong 
Kledang, Perak, which Dr. Hanitseh recorded (Rep. Bafiles 
Library h Museum, 1898) as R, latke])Sy and 1 find they are in 
reality R. hascheana (Stol.). The claim of R, latieeps toa'phme 
on the Peninsula list depends, thenefore, on a single s^ieciiuen in 
the British Museum fi’om Malacca. (Mr. Hervey), ^nd on OaptJiili 
Flowers not (j\iite positive identification of a specimen in bid 
condition in the Raffles Museum, from the same locality. 


6. On some new Sjiecies of Earthwonn.s belonging to the 
Genus Folytoreutus^ and on the Spermatophores of that 
Genus. By Frank E. Bbpbard, M.A., F.R.S. 

[Heceived Jnn« 8, 1909. J 

(Text^figimeg 46-54.) 

The specimens which I deal with in the present communication 
form a part of the collection of these Annelids at the British 
Museum. Dr. Bay Lankester has been so good as to permit me 
to study these worms ; and to him, as well as to Mr. E. A. Smith 
with whom I have ooiTesponded on the matter, my thanks are 
due. The majority of the specimens were collected by Mr. S. L. 
Hinde in the Kenya District, at an altitude of 4000-4800 
feet ; a number of others, which also prove to be of considerable 
interest, wme collected by Mr. Btuart Betton, in Lsgari, British 
East Attica. The genus is limited in its range to S(|oatorial 



1902,] NEW SPECIES OP EARTHWORMS. 191 

East an<l Central Africa. Tlu're are at present twelve species 
known, of which eleven are chariicterized (from the original 
desia-iptions by himself and by myself) by Dr. Micliaelsen in his 

Oligocha^tti ” which forms Lieferung X. of ‘ Das TieiTeicli * \ 
To these J have i-ecently added a twelfth species, also (collected by 
Mr. Hinde*. I ha^•c now some observations to recoi*d upon new 
species. The fii*st of these 1 shall name 

(1) PoLYlOREUTUS KENYAENSI8, 11 . Sp. 

This new’ sj>f»cies is one of the smaller forms, and agrees in its 
<Umf*nsi(ms with P. coeruhm aiwl /*. riolacem. The large series 
of sptjciriiens wliich I havt* examined vary somewhat in dimen- 
sions; 100 mm. ill length by 5 mm. in breadth were the measure- 
ments (»f an average spt'cimen among the larger ones. Tlie 
species is e\ddently a ilarkly coloured one ; in the spirit the 
specimens were purplish brown dorsidly. The prostomium is 
epicheilous, extending about halfway across the Iniccal segment. 

The clitellum is completely d(welop(*d round the body and 
embi*ac*es segments xiv. xvii. inclusivt^ with a |M>i*tion of xviii. 
ami .sometimes of xiii. 

The seta\ as is usual in this genus, are at unequal distances. 
The two setfc of the ventral couple aie wider apart than are those 
of the lat-enil couple. I'he neph rid ioj Hires are only plainly visible 
upon the clitellar segments; they lie ciost‘ to the anterior maigiii 
of the segment in a line with tlie ventndmost of the tw’o lateial 
seta\ 

The oviducal pores are obvious iqKm the xivth segment; they 
lie near to the jaisterior iKiundary of that segment and a little 
venti*Hlly to the nephri<UojK>ves. 

The most .striking external feature of this species is showui in 
the aceoiiquiiiying dm w ings (text- tigs. 4(1, 47). The male and 
female [ximi (to the description of which 1 .slmll i-eturn presently) 
lie on an area whk*h is endoscnl within a i-aised and lip-like folil 
wliich cominenws tijKm the sixteenth segment in front, and is 
contiuueil back foi* a variable numtier of segments. Anteriorly 
upon the xrith segment and close to the fitmt lioundary of this 
segment, the folds of the right and of the left side neiudy or quite 
coalesce ; they then diverge to enclose tlie male {>ore ami become 
again appitiximated upon the xviiith .segment and btdiind this 
poi*e. The larger sjienna thecal poi-e pushes the folds still further 
apart. Tw-o or three segments behind this point the right ami 
left folds again appnmch each othei*, but much moi*e nearly, ami 
they may even come into contact upon the last segments whei-e 
they are developerk, leaving merely a gi*oove to imii«ite their 
oiTginal distinctness. This groove is genemlly closed jXKsteriorly 
by an unpiiml swelling of the integument. The whole area lias 
thus very much the contoiu* of a violin. I examined altogether 

I Berlin, 1900, p. 412. 

® On eotne Earthworms from Britisli East Africa, P. Z. S. 1901, i. p. 33e. 
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75 fully mature examples of this species and found some varia- 
tions ill the extent of these lateral folds surrounding the genital 
area. The prevalent airangement was that the area ended upon 
the xxivth segment ; 29 specimens exhibited this character. But 
in nearly as many (24) these folds ceased to exist upon the 
xxiiiitl segment. In 18 examplas the folds were more extensive, 
reaching to the xxHh segment. The extreme in this direction 
was shown by one specimen only, where the groove extendewl as 
fai* as the xxvith segment. On the other hand, in three speci- 
mens this genital area stoppexl short at segment xxii. 



Text- fig. 46.-— Ventral vw of anterior segments of Palifioreutus k«Hfaemis. 
Text -fig. 47.— Ventral %’iew of anterior seraenta of an tndividtial of 
henyaen^Uf with ehorter perigenitai area. 

Text-fig. 48. — Ventral view of anterior Heginouts of 

The Hegments which beai* the pores are numbered. 


The single and median male pore is upon segment xvii. 

The single and median spermathecal pcsre is wider from side to 
side and lies upon the boundary^ line of segments xviii*/xix. 

As to the internal structui^, it is mainly the female parts of the 
generative system which show diferencses from othei’ species. 
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The septa dividing segments v./xi. are thickened. Tlie doiml 
vessel is single, and the last })aii‘ of heai’ts are in segment xi. 

The gizzard lies in segment v. The system of calciferous glands 
appears to l>e <juite tis in other species. 

In the xitli segment are the dilated (diambers which form the 
ctmimeneement of tin*, siiigle j>air of sperm-ducts. 

The H[Hirm-,s>ic.s of Polytoreutus kenydensifi^ as is the cjise wdth 
all other s|KX!ies of the genus, are but a single pair and are of very 
considerable lengt»]i. In a worm measuring i) jiiin. in length the 
sperm -sacs were 15 miu. long. As is the case with many other 
species of the genus, tlie sperm-sacs are divi<led into two regions : 
the anterior half is a thin slendei' tulxN while the jKJsterior half of 
each sperm-sfic is swollen and d(»<iply constricted where it passes 
through the septa. Tliis latter region ))egins at alK>ut the xxi\iih 
segnuait and extends to tlu; xxxviiith. For three or four segments 
tlu< slender siics which foimi the anterior jwirt of the sperm-sacs 
are also crmstricted where they ti’a verse the septa. Latterly, the 
s[M^rm-.sji<‘s .show' no signs of dhision into two sacs, thej" are 
(H)mpletely bleiahsl for a ti-act W’hich extends .some little way 
forward from the jx>stcrior end. 

The sp'vmiducal glands are tubular and straight or a little 
c<>ile<l. I <lid not notice any marked <livision into two legions as 
in the sjiermidiu'al glands of P, grtyorianm. There are here 
and there .slight con.stiictions along the w'alls which produce 
irregular hulgings of the tul>e. In one ca.se, fmd ]>laee, this hulging 
w'as so marked that the |H»rmiducal glaml taided in a bifid 
extremity. The large bui*sa into wdiich lioth tlussc glands oj»en is 
more oi* less circular in cont-our. 

Tin* sp*rmathecal apparatus ajipeara to diftev from that of any 
other .sfa'cies in that it ha.s no diveiticula. It commences ante' 
riorly not far fiom septum xiii./xiv. aiid pui*su(‘s a straight course 
to its [K»int of ofK*ning on to the exterior In'twisai .segmt*nts 
xviii./xix. It is a narrow' tulie and flattened again.st tin* ventral 
IxKly-w’all, lieing overlaid by the neiwe-cord ; ati the |K)sterioi* end 
it is witler for a shoit space liefoi'e its external orifice. Anh*rioiiy 
the m*' ends blindly in a rounded oxtremitv. Into this o}»en the 
two oviducts directly, and not through the intei uu*<liary of iliver- 
ticula of the sac as in other species of the genus. The oviducts 
aiv slightly coiled ami, as usual, thick- w^alknl and present a vtay 
diffei*ent api>earance from the speimathecal sac into which they 
ojien. Traced in the opposite direction, the oviducts pfi.ss to t he 
exterior through a rounde<l thick- walled chamber which Dr. 
Michaclsen has (sailed the “ Eitricliterblase,” to w hich i.s appendeil 
a I'eceptaculmn ovorum. The latter is very much larger than the 
Eitiichterblase fi*om which the oviduct runs to the external jxire. 
Several chambers packed with spermatozoa (“Samenkiimmoixdien*' 
of Micliaelsen) ai*e appended to the oviduct close to its exit from 
the receptaculum, as in many but not all spex^ies of PoIytm*eut^i8. 
I may observe that the oviduct is ciliated throughout, not merely 
that poition of it which passes from the recephvcuhuu to the 
Pboc. Zooii. Soc.— 1902, You II. No. XIII. 13 
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exterior. As to the region which opens into the spermathecal sac, 
it seems to be an unnecessary periphrasis to call it, os Dr. 
Michaelsen does, a “ Verbindungaschlauch.” It is, to my mind, 
unquestionably the oviduct and corres|Mnds exactly to that 
|iortion of the oviduct which in other Budrilids ( 0 , g. in Stfufilr 
inannia^) ojwns directly into the spermathecal sac. Its cells are 
cubical and ciliated, and totally different from the long thin non- 
ciliated ctdls which line the sjiermathecal sac. Furthermore, there is 
no tmjisition between the two kinds of cells that 1 couhl <liscov€*r ; 
and finally tlie oviduct opens by a slightly dilated mouth freely 
into the interior of the sac. This is, 1 take it, the oviduc^l 
funnel. I am inclined from these additional fac^ to ad<l to the 
definition of the Eudrilidie that the oviduct is characterized by 
the jxxssessiou of two funnels, one of which opens into the reeepta- 
culum ovorum and the other into the spermathecal sue. ^le 
Hamenkammeixdien are, as Michaelsen theii* discoverer has jK>inted 
out, diverticula of the oviduct iwokenl with s][M^i’matozoa arianginl 
in a regular fashion. I am disposed to consider these diveiticiila 
as corresjKUiding to the single diverticulum u{)on the ox'iduct 
whi(di is to found in I/t/periodrii^s, Hdiodrilm^ and Alvama. 
Spermatozoji have not, however, so far l>een found to exist in the 
latter. 1 found spermattrphores in the spermathecje, the descrij>- 
tion of which I |)ostjK)ne for the pi'esent. 

(2) POLYTORKUTUS MONTIS- KKNYiE, n. sp. 

Tliis species has a considemble similanty to the last, which is 
chiefly due to the fact that the genital area is sii^i'ounded by a 
raised ridge not unlike that distinctive of PolyioTmi%m kenymmis. 
The two species are nevertheless peifectly distinct. There an* 
both external and intenaal differences of structure. PolytoreAiim 
montis-kmym is, in the first place, a smaller and more slender 
species than its nearfjst ally. It ha« a length of 68 mm. and a 
diameter of 4 mm. In its colour (in spirit), fonn of proetomium, 
arrangement of setae, position of nephridiopores, the present species 
appears to agree extujtly with P. kmyaeneia. llie clitellum is 
also much the same ; it always occupies segments xiv.-xvii., and 
occasionally strays a little way on to segments adii. and xviii. 
Externally this species is to be distinguished from P. kenyaemis 
by the position of the male pore and by the petigenital area. 
The male pore lies intersegmentally between xvii./xviii. This 
fact could be positively ascertained only upon immature speci- 
mens, of which there are a good .many. In the fufly adult worm, 
the orifice in question is home upon a smooth conical projecting 
papilla, more conspicuous in some individuals than in others, but 
always obvious. Tlie actual orifice when particularly conspicuous 
^ circular in outline. This papilla shdves down into the peti- 
gmital ridges, which in this spedes do not extend furtiier 


* Beddard, P. Z,S, 1901, vol, i, p, SS4, ot.4. 



XBW SPECIES OF EARTHWORMS. 


195 


1902.] 

foi’ward than the xviith segment. This, as will l)e seen fi*om a. 
com|jai*iHou of tlie drawings exhibited (cf, text-figs. 46 and 48, 
p. 192), is a striking differemje between PolyUyrmtm mantis- 
kenyoi and P. kenyaensis. The male orifice it«elf is not so con- 
sjricuouH as in P, kenymnsis^ and the female pore is much less so ; 
it lies btjtween segments xviii./xix. 

The outline of the pei-igenital ridge is not so complete as in the 
last sj>ecies. Anteriorly it is oval in contour, leaving a consider- 
able ventral artvi of tliat shajre between the two sides. The right 
and left folds appi'otmh eivcli other giutlually, and alrout the xxiiird 
st^gment art^ in pi*j\cti<?al contact, a, furmw only l>eing left ])etween 
them. The sliajx* of tlie genital ami is tlias more like a i-acrquet 
than a violin. As 1 have ali’eady explained in the case of 
F\ kpny(m}sis^ the [>erigenital r idges of tin* present speciea are 
HubjtH't t-o some var iation in their extent. But the mean alxrut 
wJiich the variation plays is a segment fur’ther back than in 
P, ki^nymnsis. In 26 indivitluals the ridges ended either ujam 
segment xxv. or upon segnrent xxvi. Ten of these I refer to the 
latter category ; but it is a little diffi<*ult lx? jiccarrate in di’a.wing 
a Irani and fixerl line, since the gr rarve sometimes ended iijKm the 
middle of tin* xxvith segment. 1 found no (mature) individual 
in w hich the geniUil ar*ea was of less exterrt ; but hr one sjretimen 
only it I’e^iched to tin* end of Ht*gment xxvii. 

Text-fig. 49. 



Ventral view of genital segments of Polytor^tus nionth^l'en^ft. 

P, White cnshion-like thickening. 

The only other external chaiucter to which I have to call 
attention, is the very oocasional presence of a wdiite cushion-like 
thickening of limit^ extent in the ventral median line of seg- 
ments XX. and xxi. T only obsei*ved this chamcter to Ire w^ell 

13 * 
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developeci in one individual which was not fully mature (text- 
fig. 49). 

The internal anatomy of the genus Polytorevim a|)peais, so far 
as present obsei^vations go, to offer but little valuation in the 
chamcters of the alimentary canal and the vascular system. I 
find that up to tlie xiith segment the structure of the present 
sj)ecies is quite like that of its nearest ally. Tlie s})erm-saes, 
moreover, are constituted uj.)on exa(‘tly the same plan. In two 
specimens, one of the present species and one of P. kenyaemiSy 
which I (Ih’ideii longitudinally and placed side by side for com- 
parison, the dilated t^eiminal region of the sperm-sacs reacheti 
back to precisely the same segmeiit, i. «. the xxxviiith. There is, 
however, natumlly some variation in the extent of these sacs. 

The sjjermiducal glan<ls of the present si>ecies are relatively 
larger than those of Polytoreutm kmyaeims; othei'wise their 
contours are much the sjime. They do not, Imwevei', open direcrily 
into a Inii’Sfi propulsoria as in that specdes. Tlie gland ends, in 
fact, in a duct of iiithei* naiTOwer cadihre ; the ducts aj)|)ejir to 
join, and in any case the buim pix^nilsoiia is insignificant in its 
dimensions. That this would prove to lie the case, is imlly 
indicate<l by the external eharactei-s; the, coiufiamtively speaking, 
inconspicuous male jxire does not suggest a large muwudnr ter- 
minal sac such as is suggestfxl by and co-exists with the wide and 
brojid external male jKire of P. kenyafinsis. The two drawings 
exhibited lierewith (ti^xt-figs. 50, 51, p. 198) show jicciirately the 
relative^ dimensions of the hursji propulsoria in the two sj>i*cies. 
That of PolylarmUm kmymmw is fully twice the size of that of the 
piM^ent species. Tliese difi’ei'ences ai^e of specific value ; they haw 
nothing to do with relative maturity. In lioth cases, a number of 
segments following the median generative jJoi*es have a much 
thickened hwly-w^all. The ventral region of integument thus 
inci*eased in thic^kness corresponds to the genital area dealt with 
in desciihing the external cha.racters of tlui two spwief^. The 
dmwing (text-fig, 50, A, p. 198) shows the pre-eminently glandular 
nature of this area in P, mmUia^kenyfr.^ wiiere contoi’teil whitish 
masses of glandular substance have largely invafled the thickness of 
the integument. It may be finally jx>int»ed out that the external 
• orifice and the lunlen of the buim propulsoria in P. mryntis-kenym 
looks forward ; while in P. kmymutttuf thc^ direction is at right 
angles to the longitudinal axis of the body of the w^orm. The 
m<xst remarkable feature, however, about the male effei^nt 
appamtus of this species is the existence of a small forwardly 
directed diverticulum of the speimiducal gland. Tliis diverti- 
culum has exactly the same appeaiaiice as main glaml, but is 
of less calibre : it receives the sperm-duct at its free apex. It joins 
the main ^land just where the latter passes into its duct. This 
structure is not, however, new to the genus. Dr, Michaeben has 
already recoided in PoiytoretUus amtnyi^ a perfectly similar 


* •* Neue w. wmi$ beUante jrfhkaoiscbe Terricdl^ii/’ J.B. Hmab. wiw, Anst. xiv. 



NEW SPECIES OF EARTHWORMS. 


197 


1902.] 

structure; but these two species stand ajjart in this character 
fi’oiii the remaining si)ecjies of the genus Fdyiormtm. 

This condition appeal’s to me to tlirow some liglit upon tlie 
curious structure of the con-esponding glands in EifdrUm, In 
that genus, as has l>ec‘n ahumlantly shown by othei’s jus well as by 
myself, the spei'iniducal gland of each side is really formed by the 
close lateral fusion of two tubes, the fusion Inniig merely a clo.s<* 
apposition and retention wuthin the sfime muscular shc^ath. The 
lumina are distim^t, and the sperm-4luct opens into one only of the 
closely joiiu^l tubes. Moreover, one of the tiil^ is distin<jtly 
longer than the other. My own recent investigations uix)n the 
speriiiiducal glands in the young Endrllas seem to show that 
the <ii vision of tlie spermiducal gland is a secondary matter, for it 
is single and with Imt one lumen in tim immature worm. It 
may be, however, that in Volyiorenim an orighuilly double 
sjM^i niiihunil gland derived from some E tulrilmAike form has split 
into its tw4) com})onent halves which have acquired independence. 
The double chanwter of the male orifices and the fenuile repro- 
ductive* oigiins in Eiulrihm^ {M»int to its l>eing a more primitive 
tyjH* of Eudrilid than the, in many re^petits, highly modified 
PoUfiot*inlit^, In the present species the minute structure of the 
two parts of t.lu* ‘•prostate” is hhaitical, and the sperm-duct 
bet^omes continuous with the lumen of the divoiticulnm ah>ut 
one third way down. 

The female organs closely resemble those of 1\ kenyaeasis. 
The spermatlnval sac is singh* ami median, and has no diverticula 
of any kind. At the posterior end it is, however, a litth’ different 
from the spa‘math(*cal sjic of the kust speedes. The differcaice lies 
in the fact that the sac is humpe<l up and bulged out a, little way 
l)i*h>re the ext^M ual orifice, Vie,we<l latt'rally, the spuinathecul 
sjuJ is there 8-shape<l pxsteriorly. There is no (piestion of diver- 
ticula. It Is simply a dilatation of the stic itself. This rt'gion 
was jmc'ketl with <*oagulated matter, which under the micrascope 
was .seen to consist entirely of eoai’se gninules. I eould find no 
tnice of spermatophon‘s. By the examination of st»vi*iul .speci- 
mens I have eonviiiceti myself that the pnuximal widening of the 
s]>erinathecal pmeh of this sj>eeies is a eoiustant ehaiaeter, and 
<listmguishes it from its ally P, kenyaetms. The coni nust in tliis 
particular Iwtweeu the two speines is clear from an ins|KH;d.i()n of the 
drsvwings exhihitwl {cf, t^xt-figs. 50, 51, p, 19ft). Of this {xn ticular 
individual, I iletacheil and made a series of sections of the anterior 
end of the s|Kn*inathecal sac and of the egg-conducting apparatus. 
Though thei’o weit* appwently no sj>erinatophoi*e.s in tlu* jMXstei ior 
j)ortion of the spt^miathectil sa<‘, they wei'e abundant a ulteriorly. The 
oviduct is funiished, as in the last species, with sex enil diveidicula 
lodging s|ienu. I have noted, however, the atlditional and inter- 
esting — if obviously to be expected — fact that free spermatozoa 
exist also along the course of the oviduct l)etwcHni the diverticula 
just referred to and the spennathecal sac. Their heads seem to 
be invariably in contact with the lining epithelium, the cilia of 
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which possibly attiwct them. 1 cannot therefore foi-m an opuuon 
as to the direction in which they were moving at the time ot 
death. As in P. kenyamm, the oviducts open straight into the 
median spermathecal sac at the two anterior comere. 


Text-fig. 60. Text-fig. 51. 



Text-fig. fiO. — ^Longitadituil neotion tbrougli genital aegmentu of 
montis^kenya, 

ventral glandular area; S.p^ buraa projnilaoria; Sp,, apenniducal 
gland ; 8p^,, inpermatlim aac. 

Text-fig. 51.~Longitndinal section tbrougb genital segments of Foljffereafiw 
kenpaen$i$. 

8,$,f sperm-sac. Other letters as in text-fig. fiO. 

I have been able to note the hudologioa} oharaetera of Ae 
epithelia at the point of contact. The gac is lined generally mth 
a tall epitheHum of granular appearance, idie cells dP which appear 
to break down at their free extremities to produce the giwular 
matter with which the jjouch is lately filled. At the slightly 
bnl^ng comers (suggesting by their protuberance nidimentaiT 
divertmub. of the median sac), where the oviducts op^, the tali 
granular ^ithdium is underlain by a columnar whidb 
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is continuous with tha,t lining the oviduct. At the sides this 
epithelium thins out and appjirently disappears. Near to the 
orifice of tlie oviduct into the spermathecal sac, the tall granular 
cells dis»ipp(mr, so that there is a perfectly open oviducal funnel. 
At the actual opening of the funnel, the columnar cells are raisetl 
to form a lip Huirounding the lumen. There can l>e no question 
therefore al>()ut the termination of the oviiluct within the sper- 
inathecal sfic in a funnel-like expansion. 1 could not, howevei*, 
detet;t any cilia upon the epithelium. 

(.‘1) POLYTOREUTUS BETTONIANUS, 11. Sp. 

Of this new s^iecies two individmils, of which one is fully adult, 
weie collec'ted at Ljigari, British E»ist Afiicji, by Mi*. Stiuti-t 
Bettc)n. The worms wei*e rather softened, so that the following 
act*ount of their structure is not so full as it might otherwise have 
l>een. 

The mature individual is incomplete at the jKisterior extremity ; 
it measures 77 mm. by 5 mm. in diametei*. The immature speci- 
men is 93 mm. long. The colour (in alcohol) is of an uniform 
gi*ey. The prostomium is procheilous, fitting into the concave 
anterioi* margin of the peristomial segment. The sette show’ the 
usual arrangement met with in l*dytoreuUts. The clitellum 
(X’cupies segments xiv.-xvii. entirely and aliout one-thii*d of 
segments xiii. and xviii. The male jxire is lx)i ne upon a prominent 
pipilla and is intorsegmentab xvii./xviii. The female j^)ore lies 
fietw’een segments xviii./xix. There ai*e no pipilla^ of any kind. 

The alimentai*y tract and vaac*ular system apjx^ar to lie as in 
other sjiecies. Tlie sjienu-sacs of this species are unusual in their 
character. They are more normal sptniking general!}', but less 
normal for this pai*t.i<*ula.r genus Pdyiorf^uin^. In eight out of the 
twelve species already known and in the two .si>ecies w'hich have 
l)eeu dealt with in the present communication, the spirm-sacs 
commence as thin stnuuls which piss liack for a considerable 
distiiiuw Ind’oiv they jwxjuire the moiv capwious ilimensions 
usually associated wdth the s|)erni-s»ics of eartli worms. In /W//- 
tareuins hettanianm the spei'm-satjs ai’e as wide at their com- 
mencement as they are in any jiait of their course. Coupled w ith 
this increase in diameter is a decrease in length. The s{»ei*iii-s4ic*s 
of the pi’eseiit s|)ecies I’eai'h liaitlly fuither Iwu’k tlmn the j^oint of 
opening of the sjiermidiical glands. The spu iu-siws ai-e pi uni j) 
and sausage-sha|)ed, of greatei* calibi*e than the sjHJrmidiical glands; 
they lU’e imu*ked by one or two deep constrictions. The two 
sperm-sacs juo perfectly iride^iendent, and ai*e not fustnl or even 
approximated posteriorly, 

Tlie spermiduoal 'glands are about 14 mm. long; tbeiv is 
nottiing remarkable in their foi*m. Eaeh gland is furnislied with 
a narrower duct. A bursa propulsoria is practiadly absent. The 
female apparatus is constitute upon exactly the siime plan as 
that of the two species just describe. There is no biu*sa copu- 
latrix. The spermathecal sac itself is single and medhin, without 
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any diverticula. Its cialibre is rather greater than is the case 
with Polytoreutm kenycbmms and P» m(mti8-hmyas» Anteriorly 
the two oviducts enter it, and they ai*e readily distiugiiishahle 
from the jx)uch by their nacreous, indeed almost bronzy glittei*, 
due, of course, to the thick muscular wall. 

It may bo convenient to embody the above-given descriptions 
ill a short diagnosis of each of the new species of PotytormiMm 
dealt with in the present communication. 

(1) Folytoreutus kenyaensis, n. sp. 

Ltmgth 100 nun. ; diameter 5 mm. Colour (in alcohol) puiplish 
brown aliove. Prostomium epicheilous. Clitellum (xiii.) xiv.- 
xviii. Male poi*e xvii. ; female pore xviii./xix. G^enital area 
fonned by two curved ridges meeting anteriorly on xvi. and 
pistcriorly on xxiii.-xxvi. S|>6nn-sac8 naiiow and tubulai* ante- 
riorly, wide and sacculated posteriorly, fused at exti’emity. Buisa 
propulsoria very large ; spermiducal glands without duct. Sper- 
mathecal sac without diverticula; oviduct with s|>erm-ho]ding 
diverticula ; no buiBa copulatrix. 

Hah. Mt. Kenya legion, Biit. 0. Afnca. 

(2) Folytoreutus moiiti8-keiiy», n. sp. 

Length 08 mm. ; diameter 4 mm. Colour (in almhol) purplish 
brown alxjvc. Piostomium epicheilous. Clitellum (xiii.) xiv.-- 
xviii. Male jKire xvii./xviii. ; female jx>re xviii./xix. (leiiitnl 
ridges commencing at male poi’e and ending on one of segments 
xxv.-xxvii. 8|)erui-sacs narrow and tubular anteri^dy, wide aiuf 
sacculated posteriorly, fused at extremity. Bursa pmpulsoria 
very small ; sjjermiducal glands with short anterior bmnch 
receiving sjieiin-duct and with slender duct. Bpermathecal sac 
without diveiticula ; no bursa copulatrix. 

Hah. Mt. Kenya region, Brit. C. Africa. 

(3) Folytoreutus bettosianus, n. sp. 

Length about 100 mm. ; diameter 5 mm. Colour (in alcohol) 
grey. Prostomium procheilous, Clitellum xlu.- xviii. Male pore 
xyii./xviii. ; female poi*e xviii./xix. Spei*m-sacs of uniform, wide 
diameter throughout. Spermiducal glwds with duct. Buim pro- 
pulsoria very small. Bpermathecal sac without diverticula. No 
bursa copulatrix. 

Hah. Lagari, Brit. B. Africa. 

On Compmnd SperincUophore$ of Polytoreutua. 

In a communication made to this Society in 1001 ^ 1 dealt with 
the spermatophores of Polytoreutm rnaymme^ P. viobmm, atid 

^ On some Bartliwoniii from BritUk ICtat ADricit, Ac./’ F^. Zodl. 60 c. 1001, 
▼el. ip.e40t. 
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P, hhidei^ the (»nly species in which, so far as I am aware, any 
structures of the kind have been met with or described. It may, 
I think, be admitted that in this genus PolytoreMtun the spermato- 
phores are very miudi like those of the Tubificidas and that they 
o(?cui* in tw^o forms <listinctive of different species of that genus. 
An examination of the s[)et*iesof Polytm^eaUis wiiich I have named 
P, keni/aemls and P, tiwniis kenyw Ints shown that the same kind 
of spermatophores exist, hut not in great abundance, in the 
sp(!i’mathe(*4il sjie. These spcainatophores in P, keui/aerisis ai*e of 
the tvf>e eliaractc^ristie of P. but are smaller and iiioi’e 

slender than in the much larger sjn^cies P. rnagilensis. The 
spermatophores, when present, wei’e found in the region of the 
sftermatophore nearest to tlie extt»rnal orifice. 1 never ol)serve<i 


Text-fig. 52. 



liOiigrittuliiml jM*ction tlirouprh the HjieniiHtbocul nhc. mul tlu‘ adjacunt region of 
Polj^torciUm kenyacnsi^. 

I.y intestine ; t^perniatoplioral case. Other letters hh iu text-tig. 50 . 

them to he s<j lotT>jdiy*ed in {Position in the other species where 
these Iwdies oetair. J failed to find iu the present species, tis J 
also failed to find in FolgtoreiUm magllensU^ miy indication tliat 
the spermatophores are immatui*e forms of the stime lx)dies in the 
species P» montis-kenyte^ P, tnolaeeus^ and P. hindei, in wdiieh two 
latter, it wall he recollected, the ehitinous she«ith forming the wrall 
of the spermatophbre is much thicker. Tliese additional facts, 
therefore, strengthen my earlier coiitention that there are two 
different forms of spennatophore in this genus. These facts, 
however, ai’e not, so far as concerns P. kenyaensis, all tliat is to 
be said with I’espect to the spermatophoral apparatus in that 
species* Ih a few individuals out of a large number wliich I 
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examined, the wide mouth of the 8permatheeai sac was seen to be 
blocke<l by an irregularly crinkl^ mass of a brownish-yellow 
colour. The appearance presented was of a number of earth- 
particles adhering to the orifice in question. This, however, 
proved to be not the ease ; for it was possible to seize hold of the 
iri'egular mass with the foiceps and di*aw it out of the spei*ma- 
thecal sac. It has then somewliat the form of an acorn (text- 
fig. 52) an<l was of aljout the size of a grain of millet. 

Wlieii the spermathecal sac is cut open, the single sjiermato- 
pliore-case w‘as seen to entirely fill tlie cavity of that sac, wliich is 
indeed sti-etched to contain it. The end of the case pit)tiiided a 
little way beyond the mouth, and this f i*ee end was the irregularly 
shaped biownish-yellow mass seen on an external inspection to 


Text-fig. 53. 



A B 

Bpermatopboral case of kenpatnwt ; (A) removed from siiermathocal 

aac ; (B) its contents (a mans of aperm-rop^) removed entire. 

block the mouth of the sac. The part lying within the sac wjjuk 
smooth in appeoraneo but liaiti to the touch ; it giadually 
diminished in calibre to the end lying fuHhest fn>m the mouth of 
the spermathecal sac. The exact measurements of the entire body 
were 2 mm. It seemed quite clear, even on a naked-eye inspection, 
that this body must be a spermatophore (text-fig. 53) (or perhajriS 
a parasite) lying within the spermathecal sac. A study of its 
hii^lo^cal character appears to pitiveconolttsively that this is tlie 
pti^r interpretation of the case. It is tknibtf ul, Imwevei*, whether 
it is permissible to call this body a speimatc^ore^ that the 

thin worm-like bodies which 1 have already described in this 
genus and in the present species seem to merit that name. We 
may, hpwevm*, leave t^ consideration of this matter until aft»r 
desorihiitg the histologica} characters of this case imbMded in ihe 
lum^n of tlm The haid consistency of this body 

caused sexme bttle di^oulty in |nocurin^ entire sections. How- 
ever, 1 have not found it im|)Q8sibie to {ueea tegethm' mentally the 
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somewhat bix>keii sections which were biought about by the brittle- 
ness of the walls. In longitudinal section (text-fig. 54) the case 
showed an oval contour, and it was nearly completely filled by a 
plug of matter with the following constitution : — Tlie matrix, so to 
speak, of the no <loubt fluid contents — fluid, that is to say, during life 
— was foi-med of gi-jjnules of vaiirms sizes, which have not absorbed 
the lx)rax-ctiriuine with which the entire sf)ei'matophoi‘e had been 
sbiined. The spermatophoi’e was not submittcail for more than 
half an hour to the staining fluid, but in that time the sj>erma- 
tozoa within the case ha<l been deeply tinted. But, as I have 
remarked, the granulai* matter was not so stained, and is therefore 

Text-fig. 54. 



Section throi^b apex of Hpennatophoral cane of kenj^attiais, 

highly umgnitied. 

a, by two layers of chitinous case; Kperni -routes imbedded in granular matter. 

evidently to be regaidetl as a different sul>Ktance from the imlxHlded 
spermatozoa. It is not, for example, wmpostMi of nucleatetl cells ; 
or so at least it might lie infen^ed fixim its non-staining qualities. 
The nature of this sulistance seems to me to be proliably identical 
with that of the substance forming the w^allsof thesjHUunatophore. 
I shall deal with the two together. Imbedded in this giunular 
mass are the s{)ei*matozoa. l^ese are not, however, lo<ise and free 
from each other as in the case of the contents of some other 
^rmatophores — for example, those of the genus SttMmannia. 
They consist of the regular bundles of sjiermatozoa which 1 have 
already referreti to as “ spermatophores.” In sections these wei’e 
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seen to be out actoss in various directions, and it is plain there- 
fore that they lie iiregularly within the cavity of the spennato- 
phore-caee. The he^s of the spermatozoa, where they ai*e 
attachecl to the granular core, show a deep staining. The core 
itself is unstained. These sperm-ropes have no oonnectipn with 
the walls of the case which contains them. The 'latter hardly 
shows a definite structure in its walls, which appear from theii* 
hardness to l>e of a chitinous consistency. The region of the case 
which lies furthest away from the external orifice of the speima- 
thecal sac has a, relatively speaking, thin wall which is divisible 
into two layei's. The outermost layer is apparently softer than 
the inner layer and is darkly 8taine<l ; it has a granular appear- 
ance. Tlie inner layer is stmtihed longitudinally, in a dir^ion, 
that is to say, parallel to the long axis of the cose. It is but 
slightly 8taine<l, but it has a granidar aspect ; and here and there 
are darkly stained particles within its walls. At the hose, the 
pirt which corresponds to the “ cup of the acorn, the walls are 
very thick indeed, so much so as to leave the barest chink in the 
way of a lumen lea<ling to the exterior of the case. At the 
opposite exti’emity, I should say, the case is perfectly closed, and 
has no communication with the intenor of the spermathecal sac. 
Where the walls are thick the prtxjess of cutting the sperm-case 
into sections has broken up the w'alls here and there into parallel 
strips running |)arallei again to the long axis of the case. 

much for the structure of the s{>6nnatophoi*es and the 
enclosed sj)erm-iic^)e8 in PclytoretUm kan^amms. In the allied 
P. montis-keMifm the conditions were different. In none of the 
specimens wdiich I examined — and these wei*e numejpms, though 
not so numeinus as of 7^ kenyasnw — did I observ^e any large 
spermatophore lying within the spermathecal sac at the mouth. 
On the other hand, the interior of the spermathecal sac near to 
its blind end was occupied by a lai'ge numW of speimatophores 
of the type already statecl to exist in the species Polytoreuim 
violaoeus and P. hindei. These speimatophores, that is to say, are 
of the same foim as in P. kenyaensis and P. hut are 

larger and thicker, the increased size being mainly due to the fact 
that the heads of the spermatozoa are covered externally with a 
refracting and non-staining chitinous coat, which is absent in the 
more slender sperm-ropes of the other two species. I think that 
it will he convenient to retain the term speim-rapes for the 
agglutinated speimatozoa of P. kmyamm and P. mayilemiB, and 
to call spermatophores these more thoroughly finished off struc- 
tures in P. molaaem, P. kindei^ and P. It seems 

to me also that the use of these different t^^ms will serve to 
emphasize an essential difference between these two kinds of 
manses of aggluidnated spermatozoa, in P. rnmuHa^d^ym esdi 
mass of ipsrnmtnz^ has its own ohitinous case ; in P. imytmufk 
a lalge number df j^em-masses areencloeed within the saane case. 
13mre jsim Baalo|gy hira:e with thecocxs^ tn 

the cocoon contains but a single in ^ema 



1 902.] K£W SPBCIES OF BAETHWOBM8. 205 

considerable number are to be found in the same cocoon. Whether 
future investigation will show that P. magileTisia has a large 
spermatophoi*e like P. monUs-kenym remfdns to be seen ; but in 
the meantime 1 may point out that that species agrees with 
P, kenyaemls in the veiy conspicuous chai’acter of the s[>ermathecal 
pore ; while in those species with numerous and small spennato- 
phores the external orifice of the sperm-sac is not so conspicuous. 

In a former paper dealing with the spermatophores of this genus \ 

I found myself unable to suggest the place of origin of these 
stnictures. I l>elieve that 1 am now able to fix this with some 
prt)bfibility. Were the spermatophores or 8i>erm-roj)es constructed 
by the activity of the sjMjrmiducal glands, the spermathecal sacs 
would only contain s[>ermatophores or sperm -ropes already fully 
formed. This, however, is not the ca.se; there are abundant and 
free spei-matozoa, as I have already mentioned, in the diverticula 
of the oviduct and along the coui*se of the latter up to and in the 
sj)erinathe('4d sac itself. In my description of Polytoreutm 
niofjile.mis 1 ix)inttKl out that free s^iermatozoa were to be found at 
the distal end of the sperrnathe(«d sac and not near to its mouth 
1 have m(*t with precisely the saiiu* thing in the present species. 
At the blind end of the spermathecal sac are numerous mrisses of 
free sperinatozoa, genemlly in contact with a quantity of the 
gmnular inatUu* which fills the pouch. 

The fact^ lend themselves, indeed, to the hypthesis that the 
sperm from another individual gains access to the spermathecal 
Him, not by direct tiunsfevence thix>ugh the mouth of that sac, but 
through the oviducts, w'hase external [>ores are after all large and 
conspicuous, and (piite as marked as are the external apertures of 
the s|»ermathecje in many other Oligochieta. At pi'esent, how'ever, 
this view is not in the legist pivssed, for w'e are totally ignorant of 
the mode of wpulation in these creatures. Again, if the spernia- 
thecal 8*u? w’ere a mere storage-house for the spermatophores, we 
should hardly expect it to Ije lined with the kind of epithelium 
which act nail}" fonns the lining of tliat chaml)er. The cells are 
long and granular, and at their fi^ee ends give off a loose granular 
secretion, into which indeed they appear to break up. In the 
spermathecal sac of an example of Polytoreutua kenyaemis, in 
which the mouth of the sac was plugged by no spermatophore, 
the sac was much occupied by actual cells which had w^andered off 
from the lining epithelium. I take it that these later break down 
to form the gi’aniilar matter already refen'ed to. This granular 
matter in P. montta-kenyoi was seen to close round the spermato- 
phoi*es, and its appearance was quite indistinguishable from the 
chitinous (?) case of the small spermatophores. In some instances 
no demarcation cohld be drawn l>etween the granular matter 
filling the pouch and that pension of it immediately surrounding 

1 fiome £arthworni« from Brltioh Eattt Africa; and on the Spermato- 
phorea of and Stuhlmtmnia” P. Z. S. 1901, vol. i. p. 340. 

^ **Two new Gencara and aome new Species of Earthworms.** Quart, *Toum. 
Micr. Sol. vol. xxxiw (n. a.) p. 952. 
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the maes of Bpermatozoa and forming the wall of the epermato* 
phore. I cannot but think that the sac-seoretion in reeponKible 
for the fonritttion of the large caae in which the apem-ropes of 
Poh/toreutu8 kerhyaeneis are contained. In eupport thi« view, 
I may further cite the observations of Nasse*, who found in 
Tnhifeit that the ejutheliiun lining the spermatiiecer breaks down 
into a fluid or semi-fluid matter which may vbry possibly give 
rise to the coat of the sperraatophore. I may Anally point out 
that the existence of the large s|)ermatophore of /*. inmti8-keny(f> 
is on the w^hole not unlike the sperinatophore of StMmanniay the 
only other genus of Emlrilidie in wdiich up to tlie present 
s|>ermatophores have been describcHl. There ai*e diflTerences in 
detail, but in tK)th the case is thicker at its open end, whk‘h lies 
next to the (>rifice of the si>ermathecal j>ouch, and the walls show 
a granular stnicture, siigg<«tive of their ongin from the btmkiiig- 
down of the cells which constitute the lining membrane of the 
spermathecal sac. 


Note mi the Omrlea of Polytoreutus. 

Although the ovaries in this genus have \ymii already dis- 
covered by Michaelsen, there remain a few points connected vrith 
their relation to the efferent apparatus which have not yet lieeu 
cleai'ed up; at any rate, the descriptions of T)r. Michaelsen do 
not quite apply to the species which I have studied. The oliserva- 
tions which I now record were nuule ujKin iiiimaturo examples of 
PohjtoreAiUis rtiontia-kenyo? or of P. kmyaenaia. In any case, the 
examples were collected with these two sjjecies and preserved in 
the same bottle with them. The possibility exists that they are 
the young of anotlier species. lam not aware that this point can 
l>e settled. Tlie eaiiiest suggestion of the position of the ovary 
proves to have been wrong. Michaelseu ^ located it in the end 
the diverticulum of the spermathecal sac, where the latter com- 
municates with the oviduct. Tlie next descviivtion of this part 
of the reproductive system was by myself and is, as 1 now 
believe, not wholly connect. In P. motaoeua some “ small rounded 
cells were noted in a sac attached to the spermathecal pouch 
where it comes into contact with the* septum dividing sclents 
xiii./xiv. As none of the cells were mature, it was imposs^le for 
me to be certain that this heap of cells was really the gonad ; and 
I did not succeed in observing any comiection of the sac involving 
the ovary with other regions of the egg-conducting apparatus. 
The small sac, containing what were Resumed to be germinal 
cells, was conneoted with the septum by a sttand of Atmous tissue. 
8o fiar, ther^m^, the description was in agreement with that of 


1 “ Bsitr&ge sur A^. d«r Tnbifleiden,** Bonn, ISSI. 

* ** Beselimbiuig dor von Horm l>r. Fr. Stnhiniiinii snf Siuiiibsr mid deW 
Fsitkads gaMimmlten Torneolflii/* AB. iiiimk. fi^ AdBi«. in. 

A OiSMb^n tj our of the Oligm^bwta of tHfdoal iMom 

AMetk/* Qwwt* JtflUtji, lller. Bm, xxxti.Ih. •.) p, m. 
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Michaelsen \ save that the gonad cells, instead of being within the 
Hpei*matheeal sac, were in a special sac closely adpressed to its 
walls. The next description of this gonad is by Michaelsen. In 
an account of seveml new species of the genus, Michaelsen has 
put on record certtiin busts about the ovary and its relations to 
other {)arts of the generative system. This paper contains the 
first positive and undoubted description of the ovary itself. In 
P, uahidjcuinsis there is a sac Ovarialblase ”) attached to the 
loop of the oviduct, which Michaelsen has termed the Eitrichter- 
blase ” ; in the cavity of this are germinal cells, some of which are 
nearly juature ova. This is plainly shown in his figm*e As to 
the connections of this sjuj, the author expresses himself as 
follows : — “ l)a,s dureh <his Ovarium fast ganz erfiillte Lumen der 
Ovarialblase setzt sich in einen Kanal fort, iiber dessen iuneres 
Ende ich inich nicht ganz genau orientiren konnte. Entweder 
tiitt 4lcr Ovarialkaual in das Lumen der Eiti*iehterblase ein, nahe 
der HU'lle, an tU'r auch der Kiinal des Receptacjulum ovol^lm in 
dassellie eininiindet, oder vereint sich auch direkt mit diesem 
letzteren Kanal.” It should l>e adiled that Dr. M ichaelsen also 
figures a stiand of connective tissue, as he has already done in 
/'. aitjudiing the ovai*ian site t(» the jmiietea. In P, kiri- 

rmcmis the conditions api>ear to l)e a little diftei'ent. The ovary 
is contained in a narrow sac, which <‘omuninicjites by a narrow 
duct with the bmncho.s light and left of the 8j>ermathecal sac, near 
to whei’e the oviduct also opens into that sac. 

P, aniimji is agiiin ditferent. In this si>ecies® there are 
appa.rently huge ovarian sacs which communicate medianly ^dth 
each other. These iuint)w towards the septum xii./xiii., and it is 
lieiv that Micluielseu w^ould place the ovaries, though he was 
unable to bring forwaixl any exact evidence of the existence of 
these gona<ls. No communication was traced l)etAveen the ovarian 
sacs and any other part of the egg-coniluctiug sacs and ducts. 

It appears, theivfoi’e, that there ai'e some diffemices Ijetween 
the various sjiecies of this genus Potytorentus in I’espect of the 
relation of the ovaries to the rest of tlie female generative system. 
These differences may lie jxissihly referml to two categories ; and 
if so, it may be ultimately desirable to suixlivide the genus. For 
in the species which possess a bui’sa copulatrix one aiTangement 
prevails, and in the rest, as it ap]ieai*s to me, another. It is 
especially to the latter that I wish to diuiv attention in the pi*esent 
communication. I find that in the species examined by myself, 
the gonads and the ducts ai'e probably to lieoomjjared exactly with 
the species JP. P, emruhus^ and P. usbidjat^mis. If this 

be so, then the ova.ry has not, up to the present, been discovered 
in those species. I nave examined two stages in the development 
of the gonads and their ducts in Pol^toreutus, one of w hich is 

1 ** 0k> R«g«iiwjirmflr in * Deuteoh-Oat-Afrika,’ p. 16 Ac. 

* Loe, eit, pi. i, 6g. 10. 

^ nnd wenig bekaniite afHkaiuacne Terricolen/' JB. Hamb. Anat, 

xiv. p. 66. 
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much younger than the other, though outwardly no differences 
were to he detected. In the youngest stage the ovaries are plain, 
and (!oinpletely fill two sacs situated on either side of the nerve- 
cord and at some littU* dishince from it. These sjics are evidently 
those which Michaelsen discovc‘red in I\ kirimaetisls, Tlu*y also 
cori*es]>ond c'xactly t(» the similar sacs in KmlriJm, in some young 
stages of whicli the sa<*s in ipu*stion aix' (»lose<l sfu^s and ha,v<' no 
outlet; latei% of course, ns is wt»]l known, they commiiniaite with 
the spermathtM'al sfic. Fiirthermor(», these ovarian sacs, as they 
may he conveni(*ntly termed. corresjKmtl exju'tly to s>ics involving 
the testis of each side in segment xi. J shall deal more at hmgtJi 
with the points of likeness jaesently. fnto each sfu^ opens the 
oviduct hv a conspicuous funiu‘1, which lais precisely the relations 
the ovarian sac that the .s|)erin-dnct funnel has to tht‘ U‘sticular 
sac (staninal sacs, sjKuni-reseiwoiis) in the siim(‘ worm. Moreover, 
the course of the oviduct, which in this young s1.i»ge lias not 
reached the exterior, is exactly .similar to the coni‘se of tlu' sperm - 
duct. In Ixjth cases the funnel opens into the sfw towmds the 
centre of the Ixxly, and tin* duct bemls sharjdy u[>wards and 
ceases at the Ixxly-wall at a prm.sely coi-i'espondi ng sjx>t. The 
ovarian s^lO i.s not only continuous with the funnel of the oviduct. 
Its lumen is perfectly continuou.s with that of the siiermatliecal 
sac ; the latter, however, in this very young sp(x’imen, is in a sUite 
of immaturity. It consists of a median sac as usual wdnch 
contains no lumen ; it is of inconspicuous dimensions, and runs 
for a shoi*t way l)eneath the nerve-conl. Its lateiul branches, as 
has been said, open into the ovarian sac, and these bmnehes have 
therefore for a certain distance a lumen. The developn^ent of the 
spermathecal sac is then, fis it appears, from l)efore 1 backwards. 
I could find no trax»e of a rtwptaculum ovorum as tlistinct from 
the chambers of a c<elom already mentioned ; and in any case the 
packing of the ovarian sac with a }>lug of germinal cells and 
developing ova shows that the time for the transfei*ence of the 
latter to a receptacuhim was not yet ripe, and none of the ova 
were approaching maturity. 

Tlie existence of but one funnel seems to show that the exist- 
ence of the funnels in the adult is simply a (question of the 
division and pulling out of one branch of the single funnel. 
Furthermore, the fact that the ovarian sac communicates freely 
with the spermathecal sac, and that the recopfcaculum ovorum is 
formed later, shows that the communication in the adult between 
the ovarian sac and the one or the other of tliese two sacs is only 
a difference of secondary importance due to the different times at 
which the several cavities cease to communicate with each other. 
In the older stage, the relations of the various parts of the 
egg-conducting appamtus were further advanced and naturally 
different. The ovarian sac contained no ova or genninal ceUs at 
all ; these are transferred en masse to the receptaculum, probably 
as the latter is formed. But the sac itself is quite evident, and 
communicates by a narrow chink, not at all conspicuous, with the 
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efig-HiW, There is also an outgi-owth of the ovarian sac into the 
thick muscular walls of the oviduct, to form a cavity which is that 
figured by Michaelsen in P. usindjaensis *, and whicli is therefore, 
as T think, not tlie “ Ovarialblase.” This sac does not in its turn 
coinmuniuite with either the receptat;ulum or the spermathecjil 
sac. I take it, howovei*, to l)e -hut this is purely theoretical — the 
jmi*t of the originally single cavity which is in coinniunication 
with the spermathecal sac, the communictition being cut ofl’ as the 
latter grows. Thei*e is in addition another comparison that may 
be made. In the case of the male organs the testicular sacs 
(sfiininal iesei*voirs) are, as I have mentioned, the exact homo- 
logues of the ovarian sacs, and both of them communicate with 
(‘ach other. The long sperni-sacs arise as an outgroAvth of the 
septum, and thidi* cavdty communicates, not wdth the general 
(Hclom of segment xi., but with the interior of the seminal 
reservoii-s, which at that point are in contact with the posterioi" 
wall of their segment. The orifice of communication is a minute 
one, Jind immediately median of it is an ingrowth of the testicular 
s»u* intx) the thickness of the very thick septum which divides 
segments xi. and xii. Thf‘ ap2)eainnc(; of this prolongjition of the 
testicuhu* sac is exactly that of tlu‘ prolongation of the ovarian 
sac just referred to ; and ! ciJinnot lu‘lp consideiing that both 
cavities fii'e homologous. It w^ould them j)ossibly be a vestige of 
the speiuiatheciJil appaiatus appended to the female system, the 
rcK^eptaculum of the latter bedng of cour.se r(*pre.sent.e<l by the 
sj>erm-8acs. I would reitemte, howevei*, that this is mei'ely a 
s\iggestion. But that there is the actual liken e.s.s is a fact. 
f)r. Michaelsen** has figured a strand of “connective tissue,” 
athudiiiig the thickened muscular w^alls of the oviduct to the 
]>arietcs of segment xiii. This structure exists in the wmrin 
examined by myself, but it tmvei'ses the wall of the xiiith .segment 
and is attJiched to the iX).sterior w’jUI of segment xii. 

it is not, as it might be supj[K)sed to be, a vestige of the canal 
connecting the cavity of the ovarian sac* with that of the othca* 
jMirts of tlie egg-conducting apjMiiutus. It is simply a thickening 
ill the musc’ular attachinent.s of the oviducit to the septfi, com- 
jwii-able — I take it — -to the tendons ” which tie the septtfi of this 
and other eaithwonns to the ^midetes : the muscular and heav}' 
ovhluct requires apparently some such fixed ][X)int. I may remark 
that in the worm whose immature reproductive organs I have just 
de<ilt with wei*e germinal cells some way down the .spermathecal 
sju*, thus showing that there must have l)een in this specimen a 
cmnimunication between the ovarian sac and the spermathecal sac 
such as exists in younger stages, A final point to which I desire 
to draw attention is the fact that in the young stages the median 
s()ermathecal sac has two lateral bi’anches, one on each side, into 
wdiich the oviducsts open on the one pai*t. In the adult worm, aa 
I have ali'eady mentioned, the spermathecal sac has no biunches, 

' ** Regenwamer,'* in * Dentsch Ost-Afrika,’ i>l. i. fig. 19. 

2 Ibid, pi. ii. fig. 20 Iin. 

Proc. Zool. Soc. 1902, Vol. II. No. XIV. 14 
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but the oviducts open one on each side of the single median sac. 
The arrangement with latei'al branches is the most common one 
among the species of the genus Polytorentus ; and it is interesting 
to find them recapitulate in the young of Polytoreutm mmtia- 
kenyce,^ whose adults have not the braiu^hes in question^ 

7. On the Sj)oiiges collected during the “ Skeat Exj»e- 
dition to the Malay Peninsula, 1899-1900. By 
Igekna B. J. Sollas,* B.Sc. (Lond.), Bathurst Student, 
Newnhain College, C /am bridge, 

[Received May 16, 1902.] 

(Plates XJV. & XV.=^) 

The-se Sponges were kimlly entiusted to me foi* desciiptiori by 
l)i*. S. F. Harmer, F.R.S. Tliey were obtained by Mr. R. Evans, of 
Oxford, by shore-collecting in two locaUities “ (i) Pulau Bidaiig, 
one of the Nine Islantls group, off the coast of Kedah on the wt^st 
coast of the Malay Peninsula, running N.E, fitmi the Island of 
P^ang ; (ii) Great Redang coral islands oft’ the coast of Tieng- 
ganu State (S. of 5® 50' N.), which again is S. of Kelantan, the 
laigest of the East-coast States.*^ Thus, being a shore collection, 
the majority of the species represented in it belong to the group 
Moiliutonida ; the remainder are Teti*axonia and Keiatowi. 

In dealing with the repiesentatives of the simpler Monaxonida, 
I haVB contented myself with mere dmuiption, letiving tlui 
Species undetermined. In the present state of elassificuition of 
these species this seems to be the only satisfactoiy coui w* open tf) 
any woiker not prepared to make an exhaustive study of all the 
species of a genus. 

Munaxoxida. 

1. Rexieha kj). (Plate XIV. fig. 5.) 

Sponge growing on the back of a ciab, of which it conceals 
completely the doiml view. 

Consistency gelatinous. Measuring fi’om 1 to 2 cm. tvciuss. 

Spicules slightly bent oxetis, (b075-0‘090 X 0’003-0*004 mm. 

Spongin abundant at the nodes of the spicular network. Tlie 
mesh is square. Single spicules project veitically from the dermal 
membrane. 

In one of the two specimens in the cullecjtion, but not in tluj 
other, there are a few multispicular strands in the othei wise very 
regular unispicular meshwoi-k. ^ 

Pulau Bidang and Gi*eat Redang. 

2. Renieba sp. (Plate XV fig. 11.) 

Sponge encrusting, growing on an encrusting Polyzoon and 
forining a thin sheet from 1-2 mm. in thickness. Oscula 

1 Conimuiiioatfd by Dr. S. V, HAsausE, F.Z.S. 

2 For axplaimtion of tbe Flwtes, w?e p. 221. 
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numerous, with i-aised margins, almost regularly arranged at dis- 
tances of 5 mm. from one another. Pores Large, consjacuous. 

Skeleton composed of multispicnlar main fibres connected by 
a unispiculai* network. The main fibres nin vei-tically, and them 
projecting distal ends rrdse the dermal membrane into small 
prominences. 

Sjncules, oxeas witli gradually ta|)ering ends or with rounded 
end from wliich a short point projects, 0*12 0*13 x 0*007 
0*008 mm. 

(ireat Tledang. 

:l. Hexiera sp. 

A pink sponge forming irregular encrusting lol^es, Oscula 
about pn 2 mm. in diameter. 

Skt'letal network with one or two spicules to the mesh. Dermal 
nnaiibrane smooth, pores fairly conspicuous. 

<Jxea.s 0*10 0*11 x 0*0056 mm. 

Kmbi-yos arc* y)resent in the bisal parts of the s2)onge, having a 
^keleton of scattered fine oxeate sjacules. 

Piilau Bidang. 

4. TIkxiera sp. 

S])onge c^ar-shaped, encrusting, thickest in the ucdghbourliood 
of the single large osculum, which is marginal. Compact, brittle* 
Colour, wlieu fr(*sli, grey. 

Dermal membrane smooth. Pores visible, largely in rows. 
Main fibi es multispiculate ; spmgin fairly plentiful. 

0*008 X 0*002 mm. to 0*13 x 0*007 mm. 

Pulau Bidaiig. 

5. Reniera sp. (Plate XV, fig. 3.) 

Ibvo small fragments of a sponge of gelatincms (’oiisisteiicy. 
Colour ]»inkish grey. Oscula from 1-3 mm. in diamc'ter. Surface 
smootli, pores not obvious. 

Spongiii abundant, forming considerable swellings at t.be nodes 
of Ibe uuispiciilar mesh and oeciisionally com}>lc*tely envejoiang 
till* spicules along ilieir whole length. 

*• Risiiera filamcmts*’ and "chaplets” are present. 

Sj)ieu1(*s slender oxeas with somewhat blunt points, 0*08 0*09 x 
0*003 mm. 

(b-c^at Redaiig. 

6. Reniera sp. 

Sponge* consisting of creeping bmiiclies attaeJu*d at iiitcu-vals, 
somt*times 5 mm. thick, sometimes forming cpiite a thin crust. 
Texture* compiU't and resistant. Oscula. 2 mm. in diamett*r wdth 
slightly mised thin margins. 

Mesh unispicular, with some .stout multispicular .stranels, having 
as many as 8-10 spicules on a emss .section. Dermal membmne 
smooth, rather easily de^iiched. 

Oxeas l)ent, stout, 0*87-0*94x0*005 mm, 

Pulau Bidang. 


14 * 
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The specimen is bottled with two specimens (c? & $) of 
decapod crustacefin without remark, presumably they were found 
sheltering under it. 

7. Keniera sp. 

Sj)onge tubulai’, cree])ing, bi-anching and again anastomosing, 
swollen at intervals where it beai’s oscula of about 2 mm. in 
(liaiiietei-. Pores large, conspicuous, and fairly evenly distributed. 

The skeleton is rather iiregulai*, with multispicular strands 
connected by a network which is not at all uniform, being either 
uni- di- or tr i-spicular*. The multispicular fibres raise the dermal 
membiune into minute (;onuli. 

The tissues are prumeated with black pigment-containing cells, 
which have a. number of refractive granules over their sui^Jices. 

Oxeas 0*14 X 0*007 mrn. 

Pulau Bidang. 

8. Gellius centrangulatus, n. sp. (Plate XV. fig. 6.) 

S})ong(.‘ iiRiSsive, fragile, attached by a bimd surface. Dermal 
ineinbrane easily removed. Oscula (?) in rows. 

Hkeleton a regular* unispicular networ*k with rather abundant 
yellow- br*own sjxuigin at the nodes. Tire spongin occasionally 
completely invests the spicules of the net. Here and there multi- 
sj)i(ailar strands occin*. 

The interest of the species lies in its microscleres : besides sigmata 
of tlie usual form it |x>ssesses otliers with a central bend giving 
them an appeiii’ance very like that of a centractinate sigma that 
may perhaps lx* terme(l centrungulato (PI. XV. hg. 6). Tlieso 
cui'ious bow-like sigmata recur in G, saglUarim (PI. XV. fig. 7) h 

Oxeas 0*22 X 0*007 mm. The ox«is show frequent abnormality" 
in that they Ixiai* latcual branches. 

Sigmata 0*016-0 ()195 mm. Ceiitrangulate sigmata 0*0195 mm. 

Great Redang. 

9. Gellius SAarrrAiiius, n. sp. (Plate XV. fig. 7.) 

S}X)nge attached, consisting of a more dense basal part and of 
numerous slender tubes arising from this. 

In one specimen these tubes anastomose; in the second they are 
bi*oken off and show no indication of how they were ai'ranged. 

Skeleton a more or leas iiTegular network of oxeas, becoming 
especially so in the lower part of the sponge, where the arrange- 
ment of spicules is almost halichondroid. 

. Oxeas 0*8 -0*35 X 0*01 0*013 mm. 

Abnormalities among the oxeas are striking by their frequency". 
They consist in the possession of small blanches at one end of the 
s])icule, sometimes a single one is borne laterally, or there may be 
3 oi* 4 or more pointing in various directions or forming a regular 
tuft. 

' Since this paper was read the translation of Lundbech’s essay on the Sponges 
of the Danish Ingolf Expedition has appeared. Similar sigmata are there ngured 
and described in GeUiua luridw, n. sp. 
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Siginata 0*()12 0*01() inni.; oentraugulated signaata 0*010 mm. 

Toxa : arms 0'02o, 0*01 G; length 0*049 mm. 

Pulau Bidaiig. 

H). Espekella sulevoidea, 11 . sp. (Plate XIV. figs. 8 & 9 and 
Plate XV. fig. 10.) 

S])onge ei*(*(»piiig, aitaelied at intervals, the attaclu*d parts 
forming thin disks. 

'^riie skeh'ton eonsists of shoit stout fibres of styles rising from 
the suiiaei' of su])p()rt and almost at onee breaking up into 3 or 
4 eompaet braiielu\s which run to the dermal membi-ane, through 
which they pass, tlieir ends forming little hispid ])a.t(dies on the 
.sui'face which are visil)le to the naked eye. The dermal nnmi- 
brane contains a ni'fAvork formed of compivct multispicular fibres. 
In the meshes of this main framework lie the various forms of 
mici*oscleres. The rosettes of anisiK*hebe are mostly confiiU‘d to 
the snj)ei*ficial jiaiis of the s}K)nge. 

Spicules : 

Tylostvk's, wi1,h but slightly markt‘d head, and with a ])eculiar 
undulating outline : x 0*012 and 0*3G0 x 0*00G mm. 

Sigmata O'OG -O’OH x O'OOG mm. 

Toxa 0*r) -0*14 mm. 

Anisocliela* in rosettes, 0*05 0*0G mm. 

A nisochebe scattered, 0*0.*b*» mm.; 0*012 mm. 

11. Bjemma nEMO(‘KATT('A, 11 . sp. (Plate XV. fig. 9.) 

Sponge growing on a Lamellibmiich shell ami forming veiy 
f liiii encrusting sheets. The microscb*r(\s ari‘ in striking ])re- 
domiiianct* ov(*r the megascler(‘s, which might almost jiaxs un- 
luiticed. The microscleres are sigmata of many sizes, ranging 
from 0*01 to 0*08 mm. ; they are frequently fascicled, and in this 
<*ase they may Ih* either linear or, as is more commonly tlu‘ case, 
they may be of the same thickness as solitary sigmata of the same 
length. Tlu* ft‘vv megiuscleres are tylostyles often bent lather 
shar])ly just below the head, or sometimes \\ith a second swelling 
imnuMliately succeeding the head. 

Tylostyles 0*18 X 0*002»5, head *005; 0*2Gx0*0G, thickiu'ss of 
head *008; 0*5G X 0*000 mm., thickness of h(*ad 0*009 mm. 

Sigmata. 0*08 X 0*003 mm. to 0*01 linear. 

J have kieluded this species in the genus B'mninia with some 
hesitation. Possibly it ouglit to form tlie type of a new genus. 

Pulau Bidaiig. 

1 2. Desmacella fobtis Topsent. 

Desmacellafortis "fopsent, Revue Suisse de Zoologies, iv. 1890-7. 

With this species fitnn the Red Sea and Bay of Amlioina are 
identified two specimens differing somewhat in external f(*atures. 
Each is greyish in spirit, but has coloured the spirit in one ciuse 
violet, in the other pink. 

The chief difference between the specimens is in the siz(‘ and 
position of the oscula. In tin* violet-coloured specimen (v hich is 
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also the larger, measuring 8 cm. in height and 26 cm. in circum- 
ference, while the pink sponge is 7 cm. in height and 10 cm. in 
circumference) the oscula agree with Topsent's description. They 
are large - .‘16 mm. in diameter, —confined to the upper suiface 
of the sj)()nge, and sometimes at the end of chimney-like ]>ro- 
jections which only need to fuse laterally with one another in 
order to give Topsent’s dorsal crest. In the pink sponge the 
oscula ar(' no more than 2 mm. in diameter, and are sciittered on 
all the fret', faces of the sj)onge ainl lie (]uite level with the general 
surface. 

Both specimens seem to have incorporated in themselvc’s any 
foreign bodies lying on them. The canals of both are inhabited 
by 6-iayed Ophiui-oidea in various sbiges of fission, or rather of 
regeneration following fission, one half of the disk and three arms 
being of much smaller size than the remaining three’. 

Styles 1‘0 1*3 mm. X 0*04-0*047 mm. at their widest paits. 

Rigmata 0-01 0*11 x 0*0055 mm., with many (10-12 were 
ineasined) intermediate sizes, differing in this latter particular 
from Topsent’s description. 

Trichodragmata 0*140 mm. 

Desmacella sp. * 

Sponge abotit 15 mm. X 6 inin. 

Probablv a young sjHJcimen of Tops. 

Styles 1 *05 x 0-03 ; 0*608 X 0*005 mm. 

Rigmata 0*01 6 -0*089 X 0*006 inm., with a few intermediates. 

Trichodiugmata 0*133 mm. 

13. OiocALYPTA MELiOHLORA, u. sp. (Plate XIV. fig. 1 and 
Plate XV. fig. 8.) 

Th(‘ single specimen of this s}m*ies is brokeJi into about 20 
pieces. It must have measurcHl about 20 cm. in bi*eadth and as 
much in height, and have consisted of a massive basal part 
breaking up distally into many flattened processes. Fortunately 
twf) of these pro(;esses have b^n j>resei*ved separately and are in 
a better (jondition. They show that the sjronge possesses the 
sti'ucture formerly consider ed to be one of the diagnostic character s 
of the genus (for* Thiele’s views see Abh, Senckenb. Ges. xxv. 
1900, p. 17) ; it has a central axis, in which the spicules i*un 
longitudinally ; from this arise short columns containing spicules 
pljice<l at light angles to the central axis and suppoi*ting the 
dermal membrane above a spacious subdeiTiial cavity. 

Colour in spirit whitish. 

Spicules : — 

Oxeas in great variety of size and form (PI. XV. fig. 8), often 
ineqiriactinate, the large oxeas very bmad in the middle and 
tapering gradually to fine iroints. They may be bent once or 
twice. 

* 8eo Batyfroii, * Materials for the Study of Variation/ p. 433; at d liitken^ Ann. 
& Mag* N, H* 1873. ser. 4, vol. xii. p. 323 (quottnl T)y Bateson). 
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OxeaK 0*94 x 0*04 to 0*35 x 0*03 mm. ; oxeas bent twice, 0*28 X 
0*06 mm. 

Styles 0*70 X 0*34 mm., (x^casional. 

Still rarer are toinotes 0*88 x 0*032 and 0*56 X 0*02 mm. 

Jloth the stoutest atul tlie slenderest spicules are confined to 
the axis. 

Pulaii Bidang. 

14. Okkalypta rutila, n. sp. (Plate XIV. fig. 7.) 

SiK)nge small, 25 x 8 mm. ; very fragile, transparent, of a 
g()lden-bi t)wn colour. 

Like that of (\ imlichlora just described, the structure is 
that ty 2 )ical of the genus in its nari-ower sense (Ridley & Dendy, 
Voyage of H.M.S. ‘Challenger,’ vol. xx. p. 173). 

The axial column is of very light build, s 2 )OTigy and cavernous. 
T3ie dermal membrane likt* that of C. hyaloderina (Ridley & 
Dendy, loc*. cit. ]). 174) is marked with little stars where the 
pillars of suj)porting s})icules meet it. 

Oxeius, with a few styles, 0*98x0*02 mm. 

Pulau Bidang. 

1 5, Tetiiya iNGALLi Bowerl). 

Tethya ingalli Sollas, Voyage of H.M.S. ‘ Challenger,’ vol. xxv, 
p. 431, 2)1. xliv. 

S 2 )onge s 2 )h(U'ical, atbiclied, surface e\'en. Cortex fibrous 
throughout, alxmt 1 mm. thick, without intercoi’tic4xl cavities. 
Fiores leading into narrow canals. Oscula. similar to the 2 >ores. 

Megascleres : Strongyloxeas 1*76x0*035; 1*40x0*03 mm.; 
0*32 mm, ; slendei*, abundant. 

Microscleras : S2)heiitstei*s 0*060 0*012 mm. Chiastei*s variable, 
0*012 mm. Oxyastei-s 0*030 0*024 mm. 

Kirk 2 )atrick (P. Z. S. 1900) comjwres the S2)icule measureiuents 
of Christmas Island, Fremantle, and ‘ Chalhuiger ’ s 2 >ecimens 
thus : — 


Stroiij?ylo\ea, 

Spheraster. 

Chiaster. 

Oxyastei*. 

(/'hristinas I. 1*36X0*024 

0*070 

0*012 

0*018-0*024 

Kroiuantli* ... 1*47 X 0*035 

0*070 

0*012 

0*036 

f 1*6-1'7 X 

* OhalleiiKGi* ’ . ^ o*02a-0*032 

0*066-0*085 

0*012-0*016 

0*036-0*043 

to which we may jidd 




f* ^V4r-V7^X 

^koat ^ 0*03-0*035 

0*0tKM)*0l2 

0*012 

0*024-0*030 


The S 2 )ecimen is gemmiferous, be)ii*ing seveiiil very young 
gemmules and one coinjwiratively juivanced (8 mm. in diam.), sunk 
in the 2 >urent tissues. In this gemmule microscleres i*esembling 
those of the adult are al)sent, but a number of globules are 
2 u*esent- -varying in size, the largest l)eing 0*02 mm. in diameter. 
The largest globules are thus a little smaller than the centrum of 
the largest spheraster of the adult, and I supj)osed that the 
globule was the young stage of a sphemster. Since coming to 
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this conclusion J have seen Maas’s piper (SB. Akad. Wiss. 
Munchen, 1900, pp. 55^1- 569). Maas describes the origin of 
spheiasteis from n paii- of small calthrops, and I am hence at a 
loss to account for the globules unless we may suggest that th<^ 
spherastei*s have more than one mode of origin. 

Great Redang. 

16. Tethya maza S(*1. 

Tethya maza Selenka, Zeitschr. f. wiss. Zool. xxxii. p. 472, 
j)l.xxviii. (1879); Hollas, Yoy. H.M.8. ‘Challenger,’ vol, xxv. p. 440. 

Sponge liemis}>herica,l. The curved surhice is raised into low, 
moi'e or less hexagonal bosses. In the depression betw^een the 
raised areas are the pores leading into extensive, very regularly 
arranged, intei'cortical cavities. 

The coHex is fibrous only in its inner part. Oscaila absent or 
not distinguishable from the ix)res. Colour in spirit greyish whit<». 
Diameterof circidai* base 1 2 mm. The specimen is not gemmiferous. 

Megascleres : Htrongyloxeas 1*20 X 0*025 ; 0*8 X 0*013 mm. 

Microscleres : Spherasteis of many sizes, the maximum diameter* 
is 0*056 ; centrum 0025 mm. 

Chiasters abundant in the dei*mal membrane and occurring also 
in the choanosome, 0*009 0*012 mm. 

Oxyasters 0*025 -0*031 mm. ; actines slender, beset with spines so 
low as to be mere rough enings. These microscleres often have only 
6 rays lying in 3 axes at right angles ; in this case one paii* of I'ays 
is longer than the other two pail's, which ai e ecjual to one another. 

Pulau Bidang. 

17. Hymedesmia hallezi Topsent. 

UyrmdGsmia haUezi Topsent, Ai*ch. de Zool. Exp. (3) t, viii. 
p. 119 (1900). 

Sponge growing on a lamellibmnch shell together with Samus 
ammymm. 

Besides the spicules of the vertiail bundles which rest with 
theii* oval heads in contact with the surface of suppoit, othei* 
more slender tylostyles lie horizontally. The microscleres are 
distributed uniformly. They are asters of which the slender rays 
are swollen at the tips. Thei’e is a distinct centrum somewhat 
sharply marked off from tlie l ayS. They thus differ to a certain 
extent from those of the type ; but as Topsent mentions that the 
rays of the spherasters of //. haUezi sometimes end in a petit 
bouton non Hargi^^ this difference is probably unimportant. 

Vertical tylostyles 0*6 -0*88 x 0*01 mm. 

Horizontal tylostyles 0*50 x 0*002 -0*003 and 0*56 X 0*007. 

Pulau Bidang. 

18. Spirastrella inconstans Dendy. (Plate XIV. fig. 3.) 

Spirastrella inconstam Thiele, Studien fiber pacifischeSpongien, 
Zoologica, xxiv. ii. p. 10, pis. 1 & 5. 

A single specimen with the note : a grey sponge from between 
the stones between tide-marks. Loc, Pulau Bidang, R, Evans^ 
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The i(leiitifi(5ation hjus been made on the evidem^e of spicules alone. 
If it should he coi*i*t^ct, the specimen Jiffbrds yet another example 
of the extraordinary variety in outward form of this species. 
The sponge is a simple tube attached below to a small pebble, 
with the single osculum at its free end. The surface is even. 

The skeh^ton is formed of stout fibres of tylostyles running 
()b]i(|U(ily to smaller tylostyles jmojecting vertically to the sanface.* 
In the eetosome spirasters are sparsely distributed : they ai e not 
present in tlie interior of the sponge. 

Tylostyles of th(^ main skeleton 0*570 X 0*025 to 0*30 x 0*01 mm. 

Tylostyles of the eetosome 0*24 x 0*01 niin. 

Spirastei s : length 0*02 0*03 mm. ; average number of bends 3 ; 
number of spines to each bend 3-5. 

Pnkvu Bidang. 

19. SuBEIlITES LAXOSXniERlTES, 11 . .sp. (Plate XV. fig. 4.) 

Sponge (uicrusting, 1 -4 mm. in thickness. Oscnla not visible. 
Coloui’ in spirit whitish. Surfime even, slightly his})id. 

Th(* skc'letoii consists of short ascending and diverging fibres of 
siylt's and of small styles in the ec^tosome projecting at the surface. 

Thus this sptx'ies combines the fibrous an*a,ngem(*nt of the styles of 
the main skc'k'ton —an ai*rangement eharjictt'ristie of Laxrmiberitef< 
Topsent (Arch, de Zool. Exp. scr. 3, t. viii. p. 184)— -with the 
possession of an (‘ctosomal skeleton of sm.all styles like that of 
Sifhcriies. Occasional tylostyles are to be found among th(‘ styl(‘s 
of tin* main skedeton. 

Styles 0*7(1 X ()*02() to 1*12x0*04 mm., the breadth measured 
being the great.est bi'cadth. 

Styh's of th(‘ eetosome 0*25x0*004 mm. 

Tylostyles 0'7() x 0*02 ; breadth of head 0*01 mm. 

Pulaii Bidang. 

*20. PsErnosrBEUiTES cava, n. sp. (Plate XIY. fig. fi.) 

S])onge encrusting, with a few outlying free lobes; transpai*ent ; 
rusty -br own in spirit. 

The subdei-mnl cavities ai*e large, and as tht* sponge forms only 
a, thin ci’irst, they traver se alino.st its whole thickness ; tire sponge 
thus consists of two lamellie, one atta-ched to the substratum, the 
other* being the d(*rinal nrembram*, while colirmrrs containing 
bundles of spicules str etch vertically between them. 

Tl^ spicules in the dei'mal membrane lie parallel to the surface, 
those in the columns on reaching the surface spread out and just 
exterrd beyond the dermal membrane. 

iSpictcles *. Styles (not tylote as in the other species of tht' 
genus), the largest measuring 0*54x0*012 mm. 

21. Terpios fugax Duchassaing& Michelotti. 

Terpiosfugax Keller, Zeitschr. f. wiss. Zool. lii. p. 319 ; Topsent, 
Arch, de Zool. Exp. (3) viii. p. 193. 

Sponge gi*owing on a lamelli branch shrdl together with Amor- 
phina sp. and Hymedesmia hcdlezi. 
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Tetbaxonia. 

Carnosa. 

22. Dercitus plicattts Toi)sent. 

l)e/rcit/m Toiksent, Arch, do ZooL Exp. (3) iii. j). 493 

(1895). 

8{)oiige gi'owing on a valve of lainellibmiK'h shell. Pinkish. 
Siuftice uneven. 

Spicules cfilthro{)s - like inierotriienes and spined microxetis ; 
mici*odichotriaui€»s absent. 

The spicules have a somewhat wider range t)f size than those 
of Topsent’s sj»eciinens. 

Oi*thotria?nes, cladus 0*10-0*24 x 0*015 -0*027 mm. 

Microxeas 0*012 0*025 x 0*002 0*003 mm., including the spines. 

Oretit Redang. 

23. Dercitus pauper, n. sp. (Plate XV. fig. 1.) 

Sponge pink, encrusting. The specimen is gi*owing on a piece* 
of dead coral skeleton ; it forms a long iianow \miid about 
50x5 mm. and 1 or 2 mm. thick. Surbwie smooth and shining. 
No oscula visible. 

The megascleres are small dichotria?nes or simple calthrops-like 
microtriaenes (the latter spicule rare). The megascleres ai*e 
sparsely distributed, conti*asting with the intei loc.king spicules in 
J). plicatus. 

Dichotriajne, protocladus 0*05- 0*06 x 0*01 ; deuteroclatlus 0*03 ; 
rhal)dome 0*08 mm. 

Oithotrisene, cladus 0*06-0*07 x 0*003 mm. 

Spined microxefus 0*015 0*02x0*001 mm. 

Great Redang. 

24. Samus anonyma Gray. 

Samm anonyma Giay, P.Z.S. 1867, p. 526 ; Carter, A. M. N. H. 
ser. 5, vol. iii. p. 350 (1879) ; Sollas, Voy. of H.M.S. ‘ Cliallenger,^ 
vol. XXV, p. 57. 

Sponge gi*owing on a lamellibranch shell in company 'with 
Terpios fugax and JJymedesmia haUezi, 

The measurements of the spicules agiee with those given in 
the ‘Challenger’ Monogmph. 

Pulau Bidang. 

Tetractinellida, 

25. Tbtilla RIDLEY! Sollas. 

TeiMa rMeyi Sollas, ‘ Challenger ’ Monograph, xxv. p. 48. 

Sponge hemispherical ; surface rough ; oscula few, small, with 
sightly raised rims, forming an interTupted ring round thesjKUige. 
Diameter of base about 16 mm. 

Oxeas 2*16x0*026 mm. 

Protrisenes, cladus 0*037-0*14 mm. 
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AnatriaL»iu‘s, ckdiis 0*015-0*08 min. 

The cladi when shoi*t as 0*015 mm. are also veiy thick. 

Sigmata- 0*01 1 mm. 

The skeleton of the walls of the oscular tubes (consists of strands 
of the more slondei* protriieiies and prodia^nes, oxeas being absent 
in these pai*ts. 

The ciliated chambers are 0*02 mm. in diameter. In tlieir 
prasent state they have very distinct ‘‘ Sollas’ membranes.” 

Pulau Bidang. 

26. CiNACHYRA MALACCENSIS, n. sp. (Platt‘ XIV. fig. 2 aiul 
Plate XV. fig. 5.) 

Hince the dc‘scription of the typt* species, C. harhatus Sollas 
(Voyage of H.M.S. ‘Challenger,’ vol. xxv. p. 28,j)ls. iii. & xxxix.), 
four new species have been added to the genus ; v. Lendenfeld 
when h(‘ states (Abh. Senck. Ges. xxi. p. 107, 1897) that his 
( 7 . voeltzhowl from Zanzibar* is the only sp(K*ies found since the 
tyjM^, overlooks th(‘ three species described by Keller (Zeit. f. A\'iss. 
Z(K)1. lii. p. 336, pi. xix., 1891). 

The genus as now known contains the following species : — 

A. Port's contiiicd to the porof^lycos. 

a. Porocalyct’s rough with line hispidatiiig protria*no8. 

a. With rttoting spicules, with cortical oxeas, wuth projecting ridges on tlio 

surface of the porocalyces .. . . harlata Soli. 

b. Without the three chiiractera mentionwl as occurring in C. harhata. With 

rhabdodragmasscattt'red throughout the tissues. C. eurif stoma Kellt'i*. 

Red Sea, 

/5. Porocab^ces without hispidating sjacules. Micrt)xeas throughout the tissue". 
a. Porocalyces with an (*ven surface. Sixmge spherical w'lth sniotdh surface. 

r, achulzei Keller. 

Coast of Aden and Mo/Jimhiqne Channel. 
h. Ptu’oealyees with a network of ]»r(vjecting ridges. Sjxuige conical. 

C. irochifoi'mis Keller. 

R(4 Sea* 

13. I’ores not confined to the porocalyces, which latter are without hispidating 
spicules C. voeltzkowi Lendenfeld. 

Zanzibar. 

The present specimens agree with ( 7 . voeltzkoiri in po.ss€\ssing 
scJittered pores in addition to tho.se of the porocalyces. The surface 
of the Litter structures is luised into a network of fine* ridges, but 
lacks hisjudating spicules. The sigmata are similler than in any 
hithei’to described s^iecies. 

The sponge approaches a hemispheric^d form ; one specimen 
1 laving bet^ome attiuihed lateiully is almost hi-acket-shaped ; in the^ 
other the curved surface occupies moi-e than a hemisphere, while 
the ba-vsal membrane is folded and forms a conical suidace concave 
to the exterior. ^ 

The poroc4ilyces are either cup-shaped or shell-shaped, in the 
latter case as much as 3 mm. in diameter. 

The cortex is a uniform fibrous collenchyma ; canals passing 
through it from the scattered poras are clearly marked by the 
abundant sigmata in their w'alls. The ciliated ehambei's are 
small — from 0*015-0*018 mm. in diameter, and composed of only 
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a few cells, for the most part about 9 cells may be seen on a cross 
section. 

Oxeas l*4x0‘01f> to .‘1*2x0*048 inm. 

Protriaenes 2 3 nnii. loii^; cbwlus 0*03 0*18 mm. 

Anatfijeiics 2*2 uim. long ; cladus 0*04 0*08 mm. 

Sigmatfi 0*008 0*009 mm. 

Pnlau Bidsuig off the coast of Kedah. 


K ER ATOS A. 

27. El^STOXGIA OFFJC^IXALIS ? vai*. KOTrXJ>A. 

Jt is fairly evident that a small ])i('ce of sponge separately 
})reserved has b(‘en cut off from one of two large specimens, 
though there is no note to that efi‘ect. In this more carefidly 
tro-jited j)iece the ectosome is pr(‘S{*r\(‘d, while in the whole sponges 
very little of it remains and the surface conse(]uently has a, honey- 
(iombed appearani*e. 

S}K)ng(‘ about 50 mm. high, forming a massive cii*cular wall 
round a small ccaitral hollow. 

Oscula numercais, 2 6 mm. in diameter. 

Conuli 0*88 1*5 mm. a]>art and .-iboyt 0*5 non. high. 

Main fibres 0*04-0*08 mm. thick and on an avenige *8 mm. 
apart. 

Hecoiidary fibres 0*01 0*03 mm. thick, the most common thick- 
ness being 0*02 mm. 

Ciliated chambers 0*02 0*03 mm. in dianu'ter. 

A})hodal canals 0*015 min. bro:id and 0*02- 0*03 mm. long. 

Colour, in sjnrit. dark gi(\y externally and pinkish buff within. 

(Ireat Redang. 

28. »Stelospox(J1a sp. 

A small sponge growing on a }>iece of dead coral. 

Hurfiice very smooth, with sparse low conuli. 

The skeleton is irregular, conspicuously closm*-meslied in pai*ts, 
but it is somewdiat difficult to speak of definite fascicles. These 
smaller meshes measure from 0*3-0*5 mm., w hile the lai*ge ones 
are about 1*0 mm. 

The main fibres measure 0*08 0*.12 mm. and have jus a rule a 
dense core of foreign spicules. Occasionally there aris large sand- 
grains at the nodes of the skeleton. 

Tlie secondiiry fibres have a slender axial thiead or line of 
foi*eigii spicules, or sometimes are quite free of spicules. 

CTi*eat Redang. 

29. Spongelia digitata, sp. n. (Plate XJY. fig. 4 and 
Plate XY. fig. 2.) 

Sponge attached by a thin encrusting base to a rod-shaped 
piece of dead coral. From this it rises as a, long ridge (60 mm. 
long) which breaks up distally into fiatteiied, bluntly ending 
processes, meaanring 25 x 3~10 mm. 
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Surface covered with low conuli 1- 2 mm. apai’t and 0*2 0*4 mm. 
in heiglit. 

O.scula (?) minute, inconspicuous near the tips of the lohes. 

The skeleton consists of a network of very thin fibies, whiidi are 
not distinguishable into main and secondary, and are uniformly 
jireniferous. They form foi* the most pati sqUf‘ii*e meslu's about 
0*64 mm. in breadth. 

Fibri‘s 0*0:i 0*06 mm. thick. 

Tli(‘ eciosome is a thin layer of cystenchyma, thickest at the 
tif)s of the lobes. Only in this layer are spongoblasts obvious. 

Spermatozoa ai*(^ present in various stages in id in great 
abundanci*. 

Tin* ciliated chambers me^usure *07 X *04 mm. on an averagi*. 

T1 1 C whole choanosome is permeiited by a, filamentous alga 
(? Oscillana f^pongdiff'). 

Oreal IlcMlang. 


EXPLAXATiOX OF THE FIXATES. 

Fiatk XIV. 

Fi^ 1 Olio ()1 Uk* proci‘-»MS «»t’ Cmcntf/pta nielichlova ^ p. 211. Nat. size. 

2 (^lunrhifrn mof«rcens{s (p. 210), slij^htlv larj^er tlmii nat. vi/a*. 

H. Npiradretlfi inconafans (p. 21(»)» attaela‘(1 to a fnijifinent ot Ntom’. Nat. size, 
4. Hpoihfvlta digtlatn (p. 220), attaehecl to a branch of dead eoml. Nat. size. 
r> lii niem sp. i (p. 210), {jrowinjj oil a erah. X 2. 

(J. A section of l*86iulosuherites catui (p. 217). X lo. 

7. (Uocdtppta ratda (p. 215), almost the entire spendmen. X *• 

8. Espf>r('Un sulemulea (p. 2i3), in soction. X 20. 

Jb K. niilci'otdcd (p. 218), entire siHiamen. X v 

J*LATI? XV. 

Fi;<. 1. Microealt limps and sjiined microxea of Dercilm pauper, p. 218. 

2. One complete in«‘sh of the skeleton Spongelio- digitata, p. 220. 

3. Her tern »p. 5 (p. 211). iimle of the skeletal network; 6, ej?^; e, ciliated 

chamber; tf, isolated spiinile; e, pioc(M)f fibre witli chaplet-cclls ; f, isolated 
chaplet-cell ; f\ its segment of fibre, 

4. Spicules of SuberUee huromherites, p. 217. 

6. Megascleres of Cinacbgra malaccensis, p. 219. 

0. Sigmata and centra iigiilate sigmata of Oellim centrangulafus, p. 212. 

7. Siginata, toxa, and centrangulate siginata of Gel (ms Sagittarius, p. 212. 

8. Si)U‘ules of Ciof'idgpia imtichfora, p. 214. 

9. Spicules of Biewnut democratioa, p. 213. 

10. Spicules of EspereHa sttleuoidea, p. 213. 

11, Spicules of Benicra sp, 2, p. 210. 


8. On the Fishes collected by Mr. S. L. Hiiule in tlu^ 
Kenya District, East Africa, with Descriptions of Four 
new Species. By G. A. Boulbnger, F.R.S. 

[Keceivod May 30, 1902.] 

(Plates XVI. & XVIJ.^) 

The zoological collection I’econtly made by Mr. S. L. Hinde in 
British East Africa contains a series of Fishes from the Mathoiya 
River, in the Kenya district, which usefully supplement our 

‘ For explanation of the Plates, see p. 224. 



MR. G. A. HOULEXGER OX 


222 


[June 17, 


knowledge of the fauna of the Tana system, for tlie first information 
on wliicli we are indebted to Dr. J. W. (Irt^gory.^ 

A striking feature in the eoin position of this fauna is tlie presence 
of several spe(ues of the (jyprinid genus JJarhus, agreeing in the 
large scah‘s and tlie position and stiMietiU’e of tlie dorsal fin, 
the last simple ray of which is very large, osseous, and iion-sen ated, 
yet difiering stiikingJy in tlie hucoil cha.raetei*s. Two of tliese 
speci(*s had been described by J)r. (lunthei* as Barbus tanensift 
and />. i/ttenuediNS (lliip})cll); three are here added, and although 
(‘vidently iH'aily ri'lated they would have to be I’eferred to as 
many geneia, viz. : Bdrhtts, Laheohm'hit^, and (Uvpoeta. Laheo- 
barhiis lias already been i*e]ega.ted to the synonymy of Barbus by 
Ciinth(‘r ", and 1 now feel com})elled to do the saim* with Capoeta, 
with all the more confideiu*e, since new forms lecently discrnered 
in Morocco sn[)port the sanu‘ conclusion \ 


(y Y r K I X I D yE. 

1. Lamko fohskalii Hupp. 

2 IjAhko (Tymignatitits) montaxes Gthr. 

‘1. HAiinrs TANKXSis (Ithr. 

4. Bariu s Jiixnn, sp. n. (Plate XVJ. fig. 1.) 

Depth of body 2i to U] times in total lengtli, length of head 
4 to 4.^- iinu's. Snout rounded, feebly ])rojecting luyond the 
month, 1] to l.i times as long as the eye, the diameter of which 
is 4 to 4,j times in tin* length of the head and l.| to twic(‘ in 
the intei'ocular widtli ; width of the mouth alsiut half that of 
the head ; lips fetdily developed ; two pairs of barb(*ls, the first 
as long as the eye or a litth* longer, the second a. little longt*r 
than the first but not more than 1| the dianuitiu- of the eye. 
Dorsal IV 9-10, fouith ray v(*ry strong, straight, bony, not 
serrated, as long as tlu* head or longer; the fin is notched and 
oi iginates above the fii-st lays of the ventj‘a.l, at ecpial dista.nc(‘ 
from tlie end of the snout and tlu‘ rcnit of the caudal or a little 
nearer the former. Anal TTF fi; longest ray ^ to ;J the Umgth of 
the head and narrowly separated from the r(K)t of tlu* ca-udal. 
Pectoral pointed, nearly as long as the head, not I'ea-ching iHe 
ventral. Caudal deeply forked. Caudal peduncle 1] to 1| as 
long as deep. Scales 25~ 29 2 between tlu* lateial line and 

the root of tlu*- ventral. Oliv’e-lirown above, silvery below ; fins 
greyish. 

Total length 240 millim. 

S(‘veral specimens. 

Distinguished from B. tanensis by the shorter baibels, 

‘ Cf. (U'lntlier, “ lU'port on tlio C’olloction of lloptileH and Fishes made hy Br. ,J. 
W. Grefj:ory during his K\iuKhtiou to Mount Konya,” W Z. S. IhtM, ])p, 84-91, 
|ds. 1 Ui.~\i. 

2 (’at. Fi4i. vii. p. 84. 

■* Cf. lloulonger, Ann. & Mag. X. 11. (7) i\. 1902, p. 124. 
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r>. Barbus (Capoeta) perplexicaxs, sp, ii. (Plate XVI. fig. 2.) 

l)(*ptli of body times in total length, length of head 4 times. 
Snont rounded, slightly concave in fiTint of the nostrils, feebly 
proj(*c4ing })eyoiid the mouth, Jis long as the eye, the diameter 
of which is 4 times in the length of the head and in the inter- 
ocular w idth ; wddth of mouth alKiut half tliat of the liead ; lips 
feebly devt doped ; low'er jaw with a strong, transverse, horny 
cutting t*dge ; two pairs of barbels, siilajqual, and as long as 
tht» eyi‘. Dorsjil IV 10, fourth ray veiy strong, straight, bony, 
not s(‘rrated, as long as the hem! ; the tin is notched and 
originates slightly in adva.nce of the verticid of the fii*st ray of 
the ^'(Mltra,l, a little nearer the eiul of the snout than the root 
of the caudal. Anal Til 5 ; longest my 1 the length of the IkjjhI 
and nairowly st'parated from the root of the caudal, l^ectoml 
pointed, nearly as long as tlie bead, narmwdy separated from the 
ventral. Caudal deeply forked. Caudal jn^dunch' l.jaslongas 
d(‘ep. Scah‘s 20 dO 2 between tlie la, ten. 1 lim^ and the root of 
tlu‘ V(‘ntial. Olive-brow above, silvery below ; iins whitish. 

Total length 17h millim. 

'fwo specinunis. 

Although uiKjnestioiiably referable to the genus Capoeta as 
d(din(‘d by (binther, this s[)ecies is so closely iH‘la,ted to the 
]ntH*i'ding that I have f(dt some h(»sita,tion in separating it. 
llow(‘vei‘ it difiers, in addition to having a. cutting horny edg(‘ 
on th(‘ lower iiiw\ in the shape of the snout, the shelter ])osterior 
])arl)(*l, and tht‘ origin of the domal fin slightly more anterior. 

(). Barmiis (Labeobarbus) UABIATUS, sp. ii. (Plate X \^[1. fig. 1 .) 

l)(*pth of body a little greater than length of head, times in 
total length, ►Snout obtusely punted, not projecting beyond the 
inontb, tw ice as long as the eye, the diameter of which is 5] times 
in the length of the head and twdeo in the intcToenlar width ; width 
of the month about half that of the head; lips extremely developed, 
eaeli produced into -i long triangular flap; two})airsof l)arhels,the 
liist. as long as the eye, the second slightly longer. !)ors;il IV h ; 
fourth ray \ery strong, curved, })ony, not serrated, ^M.h(‘ lengtli 
of the head ; the fin is notched and originates above the first rays 
of th(‘ vent ral, at equal distance from the nostrils and the root of 
the eaudal. Airil III 5; longest ray tho lengtli of the head 
and narrowdy sei)ara.ted from the root Of the caudal. Pectoral 
point(‘d, neai-ly as long as the liead, reaching thc» base* of tlic' 
ventral. Caudal deeply forked. Caudal pcHluncle 1 1 as long as 
deep. Seales 28.29 2 between the la tend line and the r(H>t 

of the vcmtral. Dark olivci-bimvn above, wliitisli bemeatb ; fins 

Total length 270 millim. 

A single specimen. 

The largc‘ 1 - scales and the longer pectoi*aI fin distinguish this 
fish from the one referred by Giinther to U. intermedins of lluppell, 
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and wliich has 8 or 9 branched rays to the dorsal fin and three 
series of scales between the lateral line and the ventral fin. 

The Barhus described by Ruppell from Lake Tsana, under the 
names of Ba/rhm interrmdim^ B. affinis, B, elongatus, and Laheo- 
harhiis Tiedgia, the type-specimens of which have been kindly 
entrusted to me by the Directors of the Senckenberg Museum, 
agree with the Tana species in the large scales a,n<l the very 
strong fourth dorsal ray. All have 8 branched i^ays in the doi*sai 
fin and 3 seiies of scales between the lateml line and the venti-al 
fin, 

H I L u R T D iE. 

7. Chiloglanis brevibarbis, sp. n. (Plate XYII. fig. 2.) 

Body slightly depressed, its <lepth 6 times in totnl length. 
Head stiongly dejmessed, as long iis broad, its length 3 times 
in totil length. Eye directed upwards, in the second half of the 
head, its diameter times in length of head and in interorbiial 
width ; anterior* nostril equally distinct from the end of the sm>ut 
and the eye, posterior se^parated from the eye by a spat‘e equal to 
the diameter of the latter ; pnemaxillary teeth wide apai*t, in two 
largo oval groups, forming 4 or trausvtu’se series ; 6 mther strong 
mandibular teeth ; nraxillary barbel scarcely longer than the eye, 
lower labials shoiier than the eye. Dorml I 5 ; spine not 
sei'iiited, half the length of the head. Adi|K>se fin half as long as 
its distance from the luyed dorml. Anal III 7. Pectoral spine 

the length of the hetul. Y^ntral extending to the origin of the 
anal. Caudal forked. Caudal pedrrncle nearly twice as long tis 
deep. Pale brownish above, with foiu* in’egular darl^ crx)ss-bands 
connected by a dark lateral stripe, whitish beneath ; two dar*k 
bars across the anal ; a dai*k bar at the base of the caudal, another* 
across each lobe of the fin, and a dark streak along the lower lobe. 

Total length 55 riiillim. 

A single specimen. 

Tliis species dififers from (7. deckeni Ptrs. and (7. nUoticus Blgr. 
in the shoi*ter* barbels and the stixrnger mandibular teeth. 

A N G U I L L I D iE. 

8. Anguilla bengalensis Ci^y. 

Anguilla labiata Ptrs. is not sepamble from this species. 

EXPLANATION OP THE PLATES. 

Platb XVI. 

Fig. 1. Barhut hindii, p. 222, reduced f . 

2. „ perplexicanit, p. 223, reduced jj. 

Plate XVII. 

Fig. 1. Barhua lahiatua, p. 223, reduced f. 

2. Chilogl^xnis hreviharhisy p. 224, nut. size. 

2flf. „ „ upper view of bead, X 2. 

2 h. „ „ mouth, X 8. 
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November 4, 1902. 

G. A. Botjlbngeii, Esq., F.R.S., Vice-President, 
ill the Chair. 

The HocTt*tary rend tlie following reports on the additions made 
to the Society’s Menagerie during the months of June, July, 
August, and September, 1 902 : — 

The number of registered additions to the Socif?ty*s Menagerie 
during the month of Juno w^as 286, of which 44 were by presen- 
tation, 13 by birth, 10 by purchase, and 217 w'ere received on 
deposit and 2 in excliangt*. The number of departures during the 
same period, by death an<l removals, was 156. 

Amongst tliese spt'cial atti^ntion may be drawn to : — 

1. A young male' Brindled Gnu {Vunnochmtes tattrinvFi)^hoYX\ 
in the (Tiirdens on June lOth, being the second specimen of this 
Antelope bred by the Societ3'(see P. Z. S. 1900, p. 771, pl.xlviii.). 

2. A Sepoy Fincli {1 ftemaiospiza sipahi) from India., received 
in exchange June 10th, being of a species ntiw to the Society’s 
Collection. 

3. A male Great Bird of Paradise {Paradisea apoda), received 
in exchange from the Zoological Gardims, Calcutta, on June 15th. 
This bird, lodged at present in the Insect- house, is doing >vell, 
and having moulted, is now acquiring its fresh dress, 

4. A young mahi Proboscis Monkey {Nasalis larvattis)^ obtained 
by purchase on June 30th, being the first specimen of this 
remarkal)le Monkey ovt‘r received alive by the Society. A 
water-colour drawing of it, prepared by Mr. J. Sinit (PL XVITl.), 
is exhibited. The animal unfortunately died quite suddenly on 
Sei)tember 6th. 

The iiumb(}r of rogivstf'ivd additions to the Society’s Menagerie 
during the month of July was 292, of which 68 were acquired by 
])rcsentation, 19 by birth, 18 by purchase, and 187 were received 
on deposit. The number of departures during the same p('riod, 
by death and removals, wns 207. 

Among tliese special attention may be drawn to : — 

1. A young female of the Racket-tailed Parrot of Celebes 
{Prioviturus platnrus\ purchased July 4tb, new to the Collection. 

2. A pair of young Girafifes {Giraffa Camelopardalis), from 
Kordofan, presented by Col. B. Mahon, C.B., D.S.O., as already 
announced to the ScKiiety (see P.Z. S. 1901, vol. ii. p. 471), wdiich 
had arrived on July 19th in excellent condition. 

3. Two female Grevy’s Zebras {PJquus grevyi), from Southern 
Abyssinia. These animals were presented to 11. M. The King by 
the Emperor Menelek, ’and were placed undi'r the Society’s care 
by His Majesty’s orders on July Pith. 

4. A fine young hybrid, believed to have been bi-ed betweim a 
stallion Pony and a female Burchell’s Z(‘bra {Pgitus burcheUi) in 
the Transvaal Colony, presented by His Majesty The King on 
July 19th. 

Proc . Zool. SOO.-1902, Vol. 11. No. XV. 
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The registeied additions to the Society’s Menagene during the 
month of August wei e 141 in number. Of these 62 were acquired 
hy presentation, 2 by purchase, 8 were born in the Gardens, and 
()4 woie received on deposit and 5 in exelinngo. The number of 
departures during the same |xu*io<l, by death and removals, 
was 1(>0. 

T’he lunnbm* of rt‘gistered ad<litions to tlie Society’s Menagerie 
during the niontJi of Septtuiiber was 125, of which 67 wei*e by 
])resentation, 1 by purchase, 6 were born in the Gardens, and 51 
were receivc'd on deposit. The number of departures dining the 
same period, ])y d<‘ath and remo\aIs, was 138, 


Mr. Hclater exhibitetl a photograph of a P(*rsian Ibex (text- 
55), obtained in the hills not far fi*oni Shimz (and probably 

'Pext-hg. 55, 




A 
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i*eferal>le to Capra cf'ipKjras)^ wliicli had boon sent to him by 
Ml*. B. T. Ffinch. Jt was said to luive ])eeTi taken on board tJu* 
s.s. ‘ Scharla(*hberger ’ in Karacli(je llarbour, and wils the indi- 
vidual refeiTf'd to by Mr. J. Strip in his lidter to ‘The Field* of 
Aug. ()th, 1898 (vol. xcii. p. 274). The length of the left liorn 
was said to be no less than inches, and the right, which was 
slightly broken, 50^ inches. 


Mr. Sclater exhibited some jdiotograplis of the Rocky Mountain 
(loats in the (lardens of the Zoological Society of Philadeljdiia, 
and read the following extracts from Mr. A. K. Brown’s letter 
concerning them : - 

“ When I saw' you in A])rd, you ex]nessed a desire to have a 
photograph of our Rocky Mountain float {Ilajttocenn 'numitams), 

I now' send you one, taken a few <lays ago by Mr. Carson of tins 
Society. 

“Tla^ male was boi'ii about May intli, 1901, in tin* Canadian 
Kc>cky Mountains, n(‘ar Field, British Columbia, on tin* (\inadian 
Paeitic Hallway. The inoth(;r w’as killed on May' 29th liy a Swiss 
guide, who captured the kid, raised it by' liaiid, and brought it to 
1 he (lardens October 1st. At that lime it was 2 feet in height 
at the shoid(h*r, and weighed bn lbs. Its horns w(‘re 1] incla s 
long on the antiMMor faci*. Jt. now' wiaghs 9G lbs., height 
30 indies, h*ngth of horns Oj inches, circumference at base 
4 inches. 

‘‘The female w'as jnvsented to the Soeiety on Dec. 22, 1901. 
It caiiK' from (Vntral Idaho and was evidently l>ri‘(l in tlie 
previous year, hut 1 was iic»t able to secure any e.vact information 
about it. It is now' 28 incJios in height ; w eiglit 74 jiounds ; lengtli 
of horns 7:/ inches, which are more slender than in the male. 
Both these animals ha\e remained in uniformly^ good health, hut 
}ia\e not ypt liad to t'ncounter a long pm-ioil of great heat, ti»e 
eilects ot‘ which I fear; but on Sat iirtlay last, tlie thermometm’ 
rose to 93 Pahr., from whicli t hey did not siviii to sutler distress.’’ 


Dr. Cuntlier exhibited living tad |xdes of the North- American 
Bull-frog {liana rnuglrns) bred in Surrey'. They w’ere the oil*- 
spring of specimens introduced by the Hon. Charles Ellis, F.Z.S, 
Although a great nunihor of these tadpedes had been react'd 
this year in the ponds near Mr. Ellis’s resilience, the majority 
attaining to their full size, none of them had been observed 
to complete their metamorjihosis. They' were therefore obliged to 
hibernate, like many, of the tadpoles of liana escnlevia \ar. 
ridihiinda^ which have been acdiniatized in the same locality. 


Sir Henry H. How'orth, K.C.I.E., F.R.S., exhibited and made 
remarks upon the head of a Yiiginian Deer {Cariacua Virginian as) 
shot by an experienced old hunter in the mountains of New 

15 * 
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Mexico. It was interesting from the fact that its hoiiLS instead 
of having grown natui’alJy liad become crumpled into a mass of 
spongy matter stil! covoied with the velvet, and exhibited 
the morl)id growtihs into which the horns of deer often develop 
when the aninial’s genitals are injured. In such cases, not only 
does the deer* cease to shed its horns annually, but they often 
cease to bear horns at all. Sir Henry suggested that some? expe- 
riments might be made to try and di.'^cover a little more closely 
lire jdiysiological cause of the aborted horns; this might ]>eihapa 
throw some light on the ajrpirently anomalous fact that in the 
various races of It('indem‘ both sexes have hoi ns. 


Mr. Jl. E. Holding exhibited and made remarks upon the lower 
jaw of a Highland liam in which the last molar tooth was re- 
duplicateil on berth sides, and (ialled attention to a curious outw^ard 
dellection of the coronoid process and its projection beyond tire 
condyle, and the consequent alteration (rf the sigmoid curve and 
adjacent })arts, the last molar being also pushed out of its normal 
jrosition Iry the persistent growth of the reduplicated tootli. 
Mr. Holding w^as under the impression that these variations in 
the form of th(‘ jaw" were attributable to alterations in its mo^e- 
inent to accommodate the su])plementa}y molars. 


The following extiact from a letter addressed to tlie Sc'cretaiy by 
the Ilev. Francis C. K. Jourdaiii, of Clifton V icarage, Ashbourne, 
Herbysbire, w as read : — 

“Jn the P. Z. 8. for 1901 (vol. ii. p. 216) there ajrpeared an 
article hy Mr. J. G. Millais, F.Z.8., on the ( suj)posed) second 
occurrmice of Bo(hstein^s Bat in England. 

“This, of couise, was an error, as two sp<’cimens of this l^at were 
taken hy my friend Mr. E. W. H. Blagg, of Clieadle, Stafibrd- 
shire, in the New Forest in 1886, and identified at the British 
Museum (m? ‘Zoologist,’ 1888, p. 260). How Mr. Lydekker came 
to overlook this in writing his ‘Handbook of British Mammals’ 
I cannot understand, as Mr. Blagg’s sjiecimens passed through 
the hands of Mr. Oldfield Thomas. 1 wrote at the time to 
Mr. Millais, wdio expressed ])is intention of making the conection. 
As he lum not done so, T beg to be allowed to point it out.” 


Dr. C. W. Andi’ews, F.Z.8., exhibited specimens and lantern- 
slides illustrating a collection of fossil vertebrates obtained from 
the Fayum district of Upper Egypt during the last winter. 

The most interesting of the new forms here brought to light 
w^a^ Arshioitherium zitteU^ an extraordinary Ungulate discovered 
by Mr. H. J. L. Beadnell last year. This animal was chiefly 
remarkable for the enormous bifid bony horn borne on the nasal 
region ; there was also a pair of small conical horns over the 
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orbits. The teeth were of a very remarkable type ; each of 
the molars consisting of two transverse ridges united intern^Jllly 
with the continuous inner wall of the tooth, so that the molar as 
a whole somewhat resembled a reversed molar of a Rhinoceros 
The dental formula sefmied to have been J. 1, Pm. 3, M.3, in 
both u]>per and low(‘r jaws. Hie aflinities of this animal were 
quite uncertain, but the limb-bones whi(‘h stH»me<l to belong to it 
indicated relationship with the Probosciilea, of wliicli it may have 
been an early but Jiiglily specialized ofishoot. 

Another peculiar mammal was Phiomia serridens, of wdiich 
the a.nterior part of the ma.nflible was the type. In this animal 
there was a. single ]);iir of very large jirocumbtmt incisors witli 
a peculiarly serrated outer edge ; behind tliis there was a long 
edentulous diastema, much as in the Rodmits, then came a small 
jjrenudar and a largo molar similir to the carnassial of some of 
the Carnivora. The rtdationshqis of this creatui’e were likewise 
quite uncertain : it had been suggested that it might be a peculiarly 
moditied (h'oodunt, but it posse.vsed .some characters that seeimal 
to point to the Diprotodout JVlarsu])ials, a.tid even to the Multi- 
tuberculata. Furtlier material would lie lU'cessary before the 
question could be settled. An early member of the Hyraccudea 
and a gigantic la, nd- tortoise allied to Tealudo per^nmatui^ also 
found by Ml*. Bs'aduell, were likewise referred to. 

The further remains of AfmrHheriuni and Pid(vomasU)df)n 
collected fully confirmed the position ascribed to these genera as 
ea,rly forms of the Probo.sci«lea. Of Pahvo mastodon the uppi*r 
and lower dentitions were now fully known, with the exception of 
the front teeth of the upper jaw. The dental formula for the 

cheek-teeth was: -Pm. M. .j. The single lower pair of ineisors 

were procuinbimt and in contact in the middle line ; anteriorly 
they wore to a shai’]) edge. The upper incisors seemed to havt* 
l)t^en compressed, dowmw^ardly-directed tusks, wnth enamel on one 
face only, in the skull the jugal bone was large and extended 
on to the face, not being merely a small bar of bone in the middle 
of the zygomatic arch as in the Elephantida*. 

Dr. Andrew^s pointed out the great dilTerenccs between the 
Middle Eocene Mierltheriiimi and the Upper Eocime Pahvo- 
masiodon^ and suggested that the more nipid rate at which 
evolution seemed to have proceeded in the earlier stages of 
development of many groups of mammals might perha})s in some 
eases be accounted for as follows : — 

“ Among the Ungulates, at least, the earlier members of a group 
**are usually of small size, and as specialization advances an 

increase in bulk also takes place ; a well-marked instance of this 
“ may be seen in the line of descent of the Hoivse, and there are 
“ many other cases. This increase in bulk must, in most cases, 
** involve a lengthening of the individual life, which is often 
‘ indicated in the gradually increjising hypselodonty of the teeth, 
“ implying an increa, s«»d period of efficiency. When the length 
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“ the individual life becomes gn^jiter, a proportionately smaller 
number of generations will succeed one another in a given time, 
jxnd tlierofore the rate of change that the stock will undergo wnll 
bci lowered. The same cause may have brought about the ex- 
tiiH'tion of many of the bulky, highly specialized, and presumably 
“ slow-breeding groups of animals, such as the Titanotheres, Tvhich 
'‘liMNO been unahle to undergo sufficiently rapid modificxitioii 
‘‘to enable them to keep in haiTnony with a changing en- 
“ vifonment.” 


The following jiapers wore read : - 


1. Observations on some Mimetic Insects and Spid(*rs 
from Born(‘o and yingaporc. Bv H. Shelford, M.A., 
(hM.Z.)S., (hirator of tlie Sarawak Museum. With 
Appendices containing DescTijdions of now Speclt^s 
]>y li. SiiELFOUD, Dr. Kaul Jordan, C. J. Gahan, the 
llev. 11 . S. Gorham, and Dr. A. Senna. 

fRpcoivfd Noveinljor 13, 1901. J 

(Plates XIX. -XX 111.’) 

The theory of mimicry having originated and having been 
further elaboiatod chiefly from a study of South Amei'ie^tn 
insects, it is but natural that these should fi.gure largely in all 
works relating to the subject. This paper, a brief abstract of 
which, aiTanged by Professor f^oulton, appeared in the British 
A^ssociation Kepoits, 1900, p. 795, is an attempt to bring into 
greater notice the richness of the IM alayan sub-region in similar 
minu'tic species — nearly all the examples here described and dis- 
cussed having been captured witbm the last four years in a 
circumscribed area of 10 mile radius, with Kuching, the capital 
of Sarawak, as its centre. A recent collecting-trip of three 
w'eeks’ duration to Mt. Penrissen (about 50 miles inland) was 
productive of several now examples; and J feel convinced that a 
similar I'ewrard awaits the collector on other mountains of the 
island and on those of Sumatra, Celebes, and other numerous 
islands of the great Archipelago, many of which are still virgin 
ground to the entomologist. 

In ordei- to summarize as much as possible our knowledge of 
the mimetic insects of Borneo, I have drawn up tables of the 
mimetic Longicorn Beetles and of the Lepidoptera ; the latter is 
a modification of a soinewhat similar list given by Haase in his 
‘ Researches on Mimicry^ (English translation), Stuttgart, 1896, 
but I have found it necessary to rpiestion certain conclusions and 
to make a few additions. 

* For explanation of the Plates, «ee paj^e 281. 
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It is frefjncMitly possible to pair a iiiiniicking species witli a 
definite specific model, but perhaps more frequently the mimic 
(either a Batesiaii or a MUlleriaii mimic) in its general appear- 
ance resembles a whole gi'oup of known distasteful insects; or, in 
other words, the general appearance of the mimic is typical of a 
distasteful grou]), I’ather than exactly similar to one definite 
species ; and in these tables of mimetic Longicorns and tlioir 
mod(ds 1 have by no means included all, but merely tyqncal 
models. 

The diagrammatic tables of convergent groups of pseud- 
aposeinatic and synaposematic insects at the end of the pa pel* 
include, however, all tlie known distasteful insects which serve as 
moflels in the respective groups. 

Jn the Appendic(^s ai*e descidbed a new species of Butterfly, a 
new Moth, two new genera and sevei*aJ species of Longicoi-n Bet^tles, 
two new Olerids, and two new Breritbids. I owe the descri]>- 
tion of all except the first -mentioned species to the kijidness of 
Dr. Karl Jordan, Mr. C. J. Gahau, the Rev. H. S. (lorbtim, and 
Dr. A. Senna. 

Brofe.ssor E. B. Poulton, F. R.S., has added some interesting 
and suggestive remarks on my obserxations ; tht*se a 1*0 sca,ttere<l 
througliout the pajier, l)ut in all cases bis initials are aflixi^d. 

My task, in the absence of a large library and of named col- 
lections for comparison and rcferciu'e, has not been easy, but J 
have received the most valu.able and generous aid from Ihofessor 
INmlton, whom I feel that T can never sufficiently thank. It is not 
f,oo much to say that had it not been for his help this paper could 
not h.ave been written. Most of the sjiecimens here described 
and figured are now deposited in the Mope Museum, Oxford, 
where they Ciin be seen by all students of the subject. 1 am 
much indebted to Mr. H. N. Ri<lley, Director of the Botaiiu? 
(lardeiis, Singapore, for directing my attention to some interesting 
eRst‘s of mimicry observed by him and for some valuable noti's 
thereon. Mr. Gilbert J. Aitow, Monsieur Jules Bourgeois, 
Mr. Malcolm Buit, Sir G. Hamp.son, Dr. F. A. Dixey. Dr. K. 
Gestro, the Ilev.O. Pickard- Cambridge, F.R.S.,Mr. R. McLsichlau, 
F.R.S., Mr. W, L. Distant, Mr. C. J. Gahan, Dr. Senna, Mr. M. 
Jacoby, Col. Bingham, Mr. E. E. Amsten, Mr. C. O. Waterhouse, 
Dr. Brunner von "Wattenwyl, and Col. Yerhury have rendered 
mneh kind assistance in identifying many of the sp(*eies not<*d in 
this paper, ami to these gentlemen 1 tender my grateful thanks. 

I. ORTHOPTERA AS MIMICS. 

i. Mimic. Ijarva of Ifymenopus hicornw (Stoll). 

Plate Xi'X. figs. 17 & 19. x 2. 

Model. Larva of Eulyes amfjpua (Fab.). 

Iflate XIX. figs. If) 18. x 2. 

The newly-hatched larvae of Hymenopas hicornis^ one of the 
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Ilarpa-gid Mantidfe, iiiiinic the young larva* of the Reduviid bug, 
Evlyes ammna^ not only in coloration, but also in the peculiar 
habit of walking about with the abdomen curled over the back 
(compare figs. 16 & 17). When the young Mantides first emerge 
from the ootheca they are of a brilliant red colour, the head, basal 
joint of the antenna?, apices of the femora, and the tibiaa alone 
l)eiiig jet-black. A similar arrangement of colours is exhibited 
by the young of E. anuina: in those the head, apices of the 
femora, bases of the tibia?, the wing-rudiments, and some spots on 
the dorsal surfa(*e of the abdomen are black, wliilst all the rest 
is vermilion (compare figs. 18 & 19). The newly-hatched larvio 
of the bug are very much smaller than the corresponding stage 
of llie Mantis, but after the second moult the size of the 
fornu'r is almost the same aa that of their mimics when newly- 
halchod. The brilliant coloration of the bug is essentially a 
warning signal, being correlated with an objectionable smell and 
pr(\sujiiably a still more o})je(‘tioiiab]o taste, judging from the 
expressions of disgust manifested by two tame monkeys {Macaciis 
cynomolytifi) after tasting the specimens I offered them. The 
young Hymenop'us they had eaten with the utmost sangfroid 
a few days before, from which one may justly conclude that in 
this case the coloration is deceptively warning or pseudapose- 
inatic (truly mimetic). It isTinfort unate that 1 was unable to rear, 
or even to keep alive for a few days longer, the young Mantides ; 
but they are notoriously ditlicult insects to rear, and all my speci- 
mens died before I was able to obtain the young of Kahjes amu fta. 
The pupa and adult of this species of Mantis are lloral simulators : 
the former resembles a pink Melastoma; the latter, which is 
cream-coloured varied with brown, resembles the flower of an 
orchid of fairly common occurrence ; and 1 hfive also seen a young 
larva which bore a striking resemblance to a small pink flower of 
an order not known to me. I have had this insect in various 
vstages of its life-history frequently under observation, and ctui 
confirm in almost every detail Mr. Annandale's recently pub- 
lished account of the habits of the pupa (c/*. P. Z. S. 1900, pp. 839 
et seq.). That the insect should mimic in the youngest stage of 
its life-history a distasteful and conspicuously-coloured bug is a 
fact of some interest. 

[The late Mr. L. de Niceville states, in a letter to Prof, Poulton, 
that he had reared some species of Mantida 3 ; one species when 
newly hatched was remarkably like a small black ant, the de- 
ceptive resemblance being so close that a careful scrutiny was 
necessary to determine the exact nature of the insect. Mr. de 
Niceville also remarks : — “ A Mantis of fair size* does not often 
move but waits for its prey to come to it, but these young ones 
ran about incessantly looking for their prey, just like the ants 
they mimicked,”] 
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ii. Mimic. (Jondi/lode.ra tricondi/loides (Weatw.). 
mate XJX. figs. 2, 4, & G. 

Models. Cfici)ideli(l(r\ Plate XIX. figs. 1, 3, & 5. 

T was lortuiiate (Miougli to discover in Sarawak the remarkable 
Lfuaistid, Condf/Iodera tricomh/lni/lfiSf originally described in 1837 
by Westwood h-diu Java ('rraris. Linn. Soc*. vol. xviii. p. 409) ; 
the t>pe spiaanuai was at first placed by \Vest>\ood in his col- 
lection of Ciciiidelhhe, “ regarding it as an iiiiinature CulUuruH 
or Tncoiiibilii'' (I. c. }>. 419). Another Javan specimen was 
actnaily given the iMS. name of T ncondijla rudipcs by Duponcliel, 
so clos(* is the reseinhbince of this highly deceptive Locustid to a 
Tiger- beetle. Loth tliese historical speoiiiKms are now in tht^ 
l-io[)e Colh'ction at Oxford, and have been compared with the 
Sarawak specimens by Mr. Malcxdin Liirr. 

My first specimen, which is somewliat larger than the type, 
was found in jungle in the neighbt)iir]iood of Kuching, running 
about, oil the ground amongst dea.d leaves and oilier vegehibli * 
(lehns, an euvironmciit much frei | ii elite ‘d by a. large Tiger-beidle, 
Triron/h/lu cjfdiwa (0(*j.) var. (raUaetd (ddioms.), witli wJiicli tills 
Jjocustul is almost i<l(‘utical in a ppi ‘a ranee (coinjiari' Plate XIX. 
figs. 1 ik. 2). 'riie sbapo, size, coloration, a, ml even tlie gait of the 
niimic so clost'ly resembled the cor rcs] ion ding traits of its model, 
tliat i did not sus])ect the importance of my find till a careful 
exaiiiination of the coll(»cting box had been made som(‘ houi's 
after the time of capiuri'. Tin* colour of the head, thorax, and 
abdomen of the (\}tidpJod,e.ra is a dark shining blue, the femora 
of all tlie legs are reil, the hind femora (which are only slightly 
swollen) liaving in addition a proximal black baud. The head 
with its large prominent eyes, somewhat flattened face, and 
conspicuous jaws, is very Oicindelid in appearance. Idle antenmv 
are of extreme tenuity and are about 2| to 3 times as long as 
the body. Tlie denselv-pnnctiired protliorax is globosely swollen 
about its middle, the swelling being marked off from the elevateil 
anterior border and })ost.erior portion by broa<l consti’ictions. 
Tfie ti'gminal and wing rudiments lie very closely adpressod 
to the body and do not distni*l) tlie even contour of the dorsal 
aspect. ddie abdomen, thougli hardly so bottle-shaped as are 
the elyti'a and abdomen of the iiumIcI, is not widely difierent in 
ap])earaiice, and the intersegineuhil membranes are cpiite con- 
cealed excejit on the ventiul surface, whore tin* scuta are small, 
as is usual in this grouj) of inse(;t.s. 

The model is so common and so well known a species that it is 
unnecessary to des(‘ribe its geneml ap 2 iearan(‘e ; tihe above' brief 
description of its niimic will suffice to show in how many super- 
ficial points the two insects agree, and superficiality of resem- 
blance is the key-note of mimicry. 

Another specimen of this mimetic Locustid of the same size was 
ohiamed a few months later in the same locality; and both these 
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are pronounced to bo fully adult by that well-known aiithoi*ity on 
the Orthoptera, Mr. Malcolm Burr. 

Bearing in niiiid the erroi-s made by Westwood and Duponchel 
with regard to this insect, I made a careful search through the 
Sarawak M useum collection of Cicindelidie, and was rewaided by 
finding yet another example of this remarkable mimic placed 
amongst specimens of Triamdi/la gihha (Chaud.), which it most 
closely resembles as i*egards size, coloration, kv.. The specimen 
was smaller than those described above and is evidently a younger 
stage, but it difiers in hardly any other way ; and T. gihba^ 
the model, also differs fn)m T. cyanea var. vmllacei principally 
in size (compare Plate XIX. figs. 3 ife 4). 

A fourth specimen, of a very eiirly stage, was taken in Kuching 
on the flowers of a flowering ti*eo, frequented also by numerous 
insects of all oiders, amongst others being the Cicindelid, Colhjrw 
sa9'awakensis CJlioms.), which serves as a model to the young 
VoihdyloiUra (Plate XIX. figs. 5 & 6). At this stage, the insect is 
entirely dark bliu', exce])t the legs which are dark brown, *‘ind the 
greater part of the long antenna' which are ochre^ons, the four 
hasal joints only lining blue. The prothorax shows uo trace of thi* 
<’onspiouous puneturation of the adult, nor is it swollen as in the 
later stages, hut more oi* less eylindrical like that of its niodel ; 
the wdng-rudiments are not yet visible, and the auditojy organ 
on the fore tibia' can only he distinguished with difiiculty. The 
model is somewhat larger, of a uniform dark blue with the legs 
dark brown. It is somewdiat curious that the young (Jondylodera 
does not mimic Collyris ernarginata (Mach), a smaller species with 
red legs, especially since in the later stages it is red-legged species 
of Cicindelidse that are mimicked ; (7. ernarginata is, however, of 
a much more brilliant blue than any other Bornean members 
of the genus, or than the sjiecies of Tricondyla. This case of 
mimicry appears to me to be of exceptional interest and without 
a parallel. 1 have shown that Hymenopus hicornis^ a floi*al 
simulator throughout the greater part of its life, mimics in 
its young stages the lana* of a bug ; hut I know of no amota- 
bolous insect, except Comlylodera tricoiidyloides^ which mimics 
different species of one family during the successive periods of its 
growth. 

iii. Mimic. Gryllacrw n. sp. vioiriissima nigraice (Br.). 

Plate XIX. fig. 8. 

Model. Pheropsophus agnatm (Chaud.). Plate XIX. fig. 7. 

The model in this instance is one of the “ Bomlmrdier ‘Beetles,’' 
and discharges, when seized or irritated, a jet of formic acid 
vapour quite |X)werful enough to scorch the skin of the finger 
severely and to leave an indelible brown strain on paper or cloth. 
The insect is quite conspicuous, being black with orange spots on 
the dorsal surface of the thorax and tegmina; the legs and 
antenn® are entirely orange. Tlie Locustid is somewhat larger. 
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and though the markings do not correspond nccurately wit h those 
of the model, a. general resemblance is prcMlueed. The head is 
oiange, the prothorax is black with large orange blotches, the 
tegmina, ai*e black with an orange spot at the Ixise of each, 
corresponding 1o a similar spot at the base of each elytron of the 
beetle, and with an oratigtj fascia, about the middle, corresponding 
to a hroad orange spot in a similar position on each el^Ton of 
tlie beet/le. Tin* l(‘gs an* banded with oi*ange and black (coinjuire 
Plate XIX. tigs. 7 it 8). The mimic is met with amongst herbage in 
jungle, and all th(3 (‘Samples of the somewhat common ‘‘ Bombar- 
dier'’ that I have m(*i Avith were taken in the same environment. 
Tin*. j)ow'erful jaws of the larger (Iryllacridc^s furnish possibly an 
elUc.ient pi'ot.(*ction against the attacks of vertebrate enemies, 
such as small birds, lizards, and frogs, but in so small a species as 
tills the resemblance to a beetle eapible of discjharging a scorching 
j(*t of formic acad vapour must be a far more eflicieiit means of 
protection. 

iv. Mimic. Nov. gen., nov. sp. vicinissima Gam/marotetliyi. 

mate xxiTi. fig. :u. 

Model. Cocci tiellifhr. Plate XX 111. fig. IK). 

In F(*l)ruary 190] the Museum collectors lu’ought in a small 
Jjocustid of a hrdliant vermilion colour spotted with black. When 
the insect was resting the head w'as bent downw\‘irds and almost 
concealed by the large protlioraeic shield, the alidoinen was 
strongly curvc*d (low nw aids and the legs were drawn close up 
to the body, the long liind tibiae being bent up under tlioir 
femora : in this attitude the resemblance of the insect to a black- 
spott(*d rod ‘‘ ladybird ” of a convex sliape, e. g. Carla dilatata 
(Fab.), was most striking (compare Plate XX III. figs. 30 & 34). 
nilie eyes are intense bla.ck; the large protlioraeic shield has throe 
black spots, one central, tlie others lateral ; the vsegments of the 
abdomen bear each a small dorsal black spot, decreasing in size 
posteriorly ; tlie fore- and mid-feinom bear outwardly one con- 
spicuous spot, vAhilst tlie liiiid- femora have two such spots. 

When t()U(‘hed, this little Locustid did not leap away, as might 
have h(*en exjiected, but kept perfectly still, and if further 
irritated it sim])ly r(fih*d off the surfat.-o on wdiicli it was resting 
and assumed a deatli-like attitude on the ground below, thus 
simulating wry perfe(;tly the liahits of a Uoc-cinollid. 

] ha,Ae U) thank the distinguished orthopterist Brunner v. 
Wattenwyl for repoiting on this Loeustid and the (Iryllaeris. 


. 11. NEUROPTEEA AS MIMICS. 

i. Mimic. Maatispa aiwulatrix (Melrfichl.). Plate XIX. fig. 23. 
Model, liracon sp. Plate XIX. fig. 22, 

This case offeis an instance of tlie distasteful ness of the 
Hymenopteva ]*ar‘asitica, a group mimicked also by insects 
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belonging to the most diverse orders, such as Hemiptera, Diptera, 
Lepidoptem, and Coleoptera. 

Ilie modt‘l is one of those reddish -ocliraceoiis Brficonids, of 
which there are many representatives in Borneo, all being more 
or less common. ^J'his pai-thmlar species, with a conspicuous black 
stigma on the fore wing, is eminently a mountJiin form, as the 
numerous specimens in the Samwak Museum bt^ar witness. 
Mt. Matang at any elevation alxne 1500 feet is its favourite 
haunt, but 1 have never taken it below that altitude. The mimic, 
which was recently desciihed ^ by Mr. McJ^achlan, was captured 
in the month of August also on Mt. Matang, at an altitude of 
2500-2800 fet't. It, too, is reddish-ochraceous, whilst each v ing 
bears a. black stigma, those fin the fore- wings being slightly more 
conspicuous than tliose on the hind-wings ; the sides and ventral 
surface of the abdomen are pure white (in the frt'sh condition), so 
that when the insect is seen in profile its somewhat bulky body 
appears to be r(‘duced approximately to the size of the body of 
its model ; as, further, tlu' model also has the ventral surface 
of the abdomc^ii coloured white, the resemhlance hetween the two 
insects is still greater (c;ompare Platc^ XIX. ilgs. 22 & 2d). This 
method of producniig a thin- bodied or wsisp-w'aisted effect hy white 
patches is hy no means uncommon amongst insects; 1 shall he 
a))lo to give further examples of it in this paper (r/df? infra, 
pp. 2d)8, 241), and a-t present lu^od qidy refer to the w’ell-kiiown 
Soudanese Locustid yrwecophaaa fallax {\h\) iniiiiickmgan ant, 
and to the Moth J^seudospfiex hyallna which mimics a Sphex. 

ii. Mimic. MaHti8]fa s]). Plate XJX. fig. 27. 

Model, rolifiias myittarias (Hauss.). Plate XIX. fig. 20. 

The Wasp, I\ Sagittarius, is an extremely (xnnmon sjiecies and 
is renden’od highly conspicuous hy reason of a red band on the 
second abdominal segmemt; the rest of the body is black, varied 
on the luMd and tliorax with a rich red - brow n ; tbe wings are 
fuscous, becoming flavo-liyaline outAvardly. The mimic is lilack 
with the second and thii*d ahdcmnnal segments red, the width of 
these two segments closely corresponding with the large second 
abdominal segment of the wasp ; tbe wings are hyaline, but hugely 
shaded wdth lusccjus at the base and along tlie costal margins and 
flavo-hyaliiie at the apex (compare figs. 20 & 27). A closely allied 
species from Assam is in the Hope Golleetion at Oxford, with the 
MS. name of J/. nodosa (Westw.). The specimen belonged to the 
(Jantor Collection. ^ 

iii. Mimic. Mantispa sp. Plate XIX. fig. 25. 

Model. Polisies sp. near diabolicus (Sauss.). Plate XIX. fig. 24. 

The general colour of the Wasp is reddisli-brown, the abdomen 
is covered with a fine silky pubescence golden in colour; this 

^ Enl. Month. Mag. (spr. 2) vol. xi. 1900, pp, 127 128. 
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pubesL*oiic‘ft is <le]is(»r at the apit^es of the se^ii^iueuts, forming her(5 
iiarn)\v yellow Ixiii Is ; the wijigs are fiavo- hyaline, sometimes witli 
a brown sti^^ma. 

^rhe iiiiiine is of a reihlish hue, tlie abdorrum is a little paler, 
oorres])r}n'linL>- to Uie red brown seen through tlie golden pubescence 
of the wasp’s abdomen; the a.j»ex of each se^^inent is narrowly 
baai le 1 with y(dlow. The wint^s are broadly hyaline along the 
coital mai'gins and tluo*e is a )>T*own siagma. A closedy allied 
sptndes fi*oiii Celi*he.s is nniiaiiied in the British Museum. 

Both tins a)i 1 the preceding Manlispa w(‘re referred to Mr. R. 
McLaiddaii, who })ronounce l them to be undescribed species. 

iv. Mimic. Mantft^ptt ? com (Newni.). 

Model .sp. 

A small black and yellow banded Mauilspa, was caiiglit on the 
hill, Bukit d'imdi, at Singapore amongst short undergrowth, and 
at the same- l.ime 1 took also siweral specimens ot a common 
Iclnieiimon-lly vm*} similarly coloured. The M(t,ntLSpa wa.s(‘xtremely 
active on the wing and at first sight almost imlistinguishable from 
its model. I append some colour notes on the twvo insects 

MatdUpa. -ilround-colour of heath thorax, and abdomen black, 
the following bands bright yellow —tw^o vei'tical on the face, one 
traiisvers ‘ on the vertex, an anterior transverse ami three loiigi- 
tinlinal on tlie proihorax, one transvei*se^ on both meso- ami 
metathorax, whieh are v’tmtrally Idotched wdth yellow ; abdomen 
alternately handed hla-ck and yellow\ Anterior legs yellow 
hlotcheil with black, mid- and ]>oster*ior femora broadly banded 
black and yellow. .Bases of wdngs yellow and a distinct black 
stigma on the fore wings. 

sf). -Head yellow'; prothorax black bordereil with 
yellow- and with two central yellow stripes; inesothovax yellow 
with a centi’al hlac-k s])ot; luetathonux posteriorly yellow- ; ahdonuui 
handed alternately hlac;k and yellow. Legs yellow' blotched w-itli 
black. Anterior w-iiigs witli a c(>ns])icuous stigma. 

I sid)se(jiiejitly found the same species of Maniifipa or a. idose 
ally in Borneo, freqmmting tlio blossoms of a Hibiscus ; the jilant 
w-a.s also visit(*d in (vunsiderablo numbers by a small yellow-and 
black IcarutnwX by a similarly coloured ichneumon -fly ; a somc- 
wdiat careful scrutiny v>as ncelovl to distinguish these insects one 
fj’om the other. 


1 1 1. COLEOPTERA AS MIMICS. 

1 wush {‘speidallv to aeknow-ledge the kind assistance roceivt-d 
from Mr. (k .1. (lahaii in working out this section of my paper. 

Most of my examples are taken from the Longicornia, and J 
have drawn li}> tables of the mimetic species of the group occurring 
in Borneo. J have made the.se .-is complete as juissihle, hut there 
are a few describe 1 species w hich 1 have not seen and w hich have 
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never been Such species have been inc'luded in tlie 

appended tahlos, when their descriptions have shown that they do 
not differ in charactcirs of mimetic importance from the closely 
allied species with which I am acquainted ; in every case these 
are marked with a,n asterisk. J have not included a lar^e 
concourse of species belonging to tlie subfamilies Mesoshur. and 
Apomecipihm^ which present in their general facies a marked 
resemblance to the Rhynchophora, for, although tlie tyro in 
entomology might readily mistake many of these loiigicorns for 
Jlhynchophorous specnes, I have, nevertheless, fouml it (juite 
impossible to pair any one given species with a definite* model. 
The resemblance is in fact, as is so frequently the case, gt'iieial 
and indefinite, not sjiecial as, for example, in the species of the 
subfamilies AstatheltuH and SaperdiiKv,^ whicli mimic for the most 
part definite species of the Plu'topbaga. Tt will therefore suffice 
if I simjily enumerate heu'O those genera of the and 

Apomecynince which present most markedly Rhynebopborous 
features : — 

Subfam. Mesosinca : -A nmicyhis^ Pl(aioJes, Ereis, Cacia^ M nemva, 
Sorhia. 

All these Coleoptera, more especially Ereis emthrihoides (Pasc.), 
have a general resemblance to Anthribida\ 

Subfam. Apomecyi}mrp : - CenodocMS, Symdasma^ Etaxalas, 
Phesates, Praoi^eiha^ Eyhra^ Rojnea. 

These bear a general resemblance to Cin*culionida5. 


Kotes on Table I. — Lomjicorns mimickiny Hyniemptera, 

The subfamily PhyUmincp furnishes ten and probably more 
species belonging to three genei-a which mimic the Rraconida*. 
The models can be divided into two sections: — (1) species with 
dark red bead and thorax and black abdomen and wings (g(‘nus 
Afyosoiaa) ; (2) reddish-ochreous species (genus Jphiatdax)^ one 
of which has already been shown to be mimicked by Mantifipa 
simuUitrix. Scyiasis niiida (Pasc.) and four species of Oberm 
are coloured in identically the same way as their models, the 
red-and'black Rraconids. FuHhermore, S. niiida and three out of 
the four species of Ol^erea (the exception being 0, rubetra (Pasc.)) 
are marked with a large white patch of pubescence on the sides 
of the first and second abdominal segments, Avhich patches, when 
the beetle is seen in profile, give an impression of a wasp-like 
waist, from the posterior end of which the abdomen appears 
gradually to swell in size. This effect is shown inTffate XIX. 
figs. 13, 14, (fe 15, representing respectively Oberea strigosa iPiiHc..) 
var., 0. hrevicollis (Pasc.), and Oberea probably n. sp. near strigom 
(Pasc.). The thin waist of the model is not seen from above when 
the insect is at rest, being hidden by the laid-back wings, and 
consequently this obviates the necessity of dorsal white patches 
on the mimic as in the African Locustid MyrmecopKana fallax^ 
whose moded is a wingless ant uith an abdominal peduncle plainly 
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visible both in a clorsaJ and a profile view. A species of Oherea 
near riibeira (G), and probably a form of it, is really inteimediate 
in character l)etween these two sets of mimics, the elytra being 
brown anteriorly (basfdly) and black posteriorly. The remaining 
sj>ecic‘s of Oherea mentioned in the table mimic the reddish- 
ochraceoiiK Braconids. 0. hksolida and the s})ecies of Nupserha 
have a })ale goldi^Ti pubescence on the basiil abdominal scgnients, 
and 0. s]>. (10) has a similarly situated greyish pubescence: in 
e\cry cast* tliis coloration is not so efiectj\eas the white patches 
of 0. lyrericoUis, kc.. ; but these unicolorous Ohereas ai’c so much 
more acti\o on the wing, so much more Hymt‘noptt*ra~like in 
thtur actions wlien resting on a leaf or twig, that when they are 
a]i\(* one is iniudi more apt to mistake them for tlieir models than 
tlif‘ir bicolorous cong(‘ners. In other words, these unictdorous 
(ibereaH compensate for the imperfection (from a miin(‘tic point 
of view) of their coloration by their close a])proKimation to the 
acti()us of their models. 0. consemUmea (8 k 9), 0, sj). near 
rubetra (G), and 0. n. sp. (10) have the elytra clothed witli a 
delicate silky-grc'V pubescence, especially in the posterior two- 
thirds, the appearance vaiying according to the position in w^hich 
the ins(*ct is held; and these species mimic Braconids witli the 
outer third of the wings pale fuScous, the varying refl(*ctions of 
tlu* elytra giving a similar impression to that produced by the 
semitranspar(ait fuscous pai*ts of the model’s wings. 

(ileuea msine (Base.) is a small blue species; the middle third 
of the elytiu is brow’n, shading anteriorly into blue, posteriorly 
into greyish wdiite; the model is a small blue llylotcmm^ and 
when ibe wings are laid Vmck the resemblance between the two 
species is striking; the blue anterior third of the beetle’s elytra 
corresponds t.o the posterior paH of the llyloiortKCs thoiax, the 
brown portion to the abdomen with the superposed wings, the 
gT*eyish posterior third to the tips of the wdngs of the model, 
which project beyond the end of the abdomen. 

Turning to the family Oerambycidte, we find that the sub- 
families Callic/irornmcr and Necydalmm present in the reduction 
of the elytra a marked Hymenopterous a])peara.nce. Nolhopevn 
fasciatlpennis (C. 0. Waterh.) ha« already been figured and 
described (Trans. Ent. 8oc. 1885, p. 369, pi. x.). sp. 

near /iemipterus (Eab.) is a large black species with entirely 
fuscous wings, and is an admirable mimic of a formidable 
w^asp, Mygnimia anthraclmis (Sm.), which occurs commonly 
on Mt. Matang. The buzzing flight and otlier movements of 
these two Xothopei are remarkably w'asp-like and so completely 
deceived the Museum collectors that they employed the gi’eatest 
precautions in transferring the specimens from the net to the 
killing-bottle. 

A magnificent new species, described by Mr. Gahan in Appen- 
dix IJ. as Nothopeus intermedins (Plato XIX. fig. 21), was 
captured near the summit of Mt. Penrissen together with several 
of its models, Salvus anrosericrus (Guer.) (Plate XIX. fig. 20). 
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The general colour of the beetle is reddish oclii’oous, tlie prothora x 
is clothed with a fine golden pubescence ; the prominent black 
eyes, the somewhat flattened anteiinte, and long hind legs closely 
correspond with the same oi*gans of the SalinH; further, th(» 
elytra, though not shortened, are much r(‘(lnced in width, rapidly 
narrowing from a breadth of .‘1*5 mm. at the base to 1 mm. at the 
apex, so that 1h(‘ cl ( ‘a, r golden wings are veiy imptu'fectly hidden 
and add not a little to the gcaieral wasp-like appearance. When 
seized, this Ixn^tle curved (town its abdomen in the most charac- 
teristic w^asp-like manner, and it wjts only w*ith the greatest 
relmdance and most cand'ul precautions that my Dyak (U)llectors, 
to whom 1 pointed out the insect, captured it. As in the Ohereas^ 
no re))reseiitatation has here been made in doi*sal view' of the 
was])-\va.ist of the. model, and for the sanu* reason, natnely, that 
this is hidden, when the SaVnis settles, by its wings, and it is 
only at. such ])(M‘iods of rest that th<‘ full eflect of the deceptive 
res(‘mbla.uce can be ap])ro(‘iated ; tliat part, hovv(‘ver, of the first 
abdomi?ial segment of th(‘ Xothopeus which is \ isible from the si(h‘ 
a!id h(‘low' is clothed withagidden grey pi d>esci nice, w hich produces 
the same effect as iii the Oberma. 

It IS possible that this species of Xothopet(.s is itself distasteful 
like tln^ niimicke 1 g(*m‘ra f V/Zo/vV/eZ/ny/- and Lrontiani (see later), 
hut f could distinguish no pungent odour like that emitted by 
those g(*uera,, and J am inclined to think that its mimoiic resem- 
hlanee is its sole defence. 

1 have lately heeoim* acqnainti'd w'ith a mimetic sjiecies 
belonging to the subfamily (Plate XiX. fig. 12. no. Ki 

ill Table I.), ihvscrihed in Ap[>endix Jl. as hretupannis^ and 

i th(*refore a.dd some details of its habits and of the moth' in wdiieh 
the mimetic rc'semhlance is attaiiu'd. The species in question 
mimics with a remarkahle degree of accniucy one of the common 
red-and-])lack Braconida' : tlu'se Hyimnioptera, as already showm, 
serve as models to a considerable numher of species of Oberert, 
hut in none of these latter is a Hyiiu'iioptt'rons appearance so 
admirably borne as in this, a member of a subfamily for tlie most 
part characterized by a. reduction of the elytra. 1die head and 
prothorax are of an fiidiau red, the wings are purplish-hlack, tin* 
two anterior pairs of legs are teshiceous, the long sh'iider posterior 
pair black wdth the bases of the femora white; the body is so 
slender that the necessity of producing a w'asp-waisted effect by 
means of lateiul w bite patches, as in someof the above-noted Obereas, 
can be dispensed with. 

Most of the life of this beetle, as in all Longicorns with retluced 
elytra, is spent on the wing, when it is simply indistinguishable 
from its model; when it comes to rest the resemblance is still 
remarkably exact, and its quick restless movements and habit of 
flickering the antennsB in all directlbns are very Bracon-like. 
No specimen at all resembling this remarkable species has hitherto 
existed in the British Museum. 

Of the Neoydalinxj^^ one species Epania singaporensis (Plate 
Prop. Zool. Sor. -1902, Vol. TI. No. XYT. 10 
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Hubfam ( 1 Cicim)elid^. 

C(i/hn<B. \ Schthrus am^nius (Gon ) .. Tricon h/hi inlha (Chaud.), var. r.v/r;n> 5 . 
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XXITT. fig. 40, no. 17 in Table 1.), with its swollen pedunculate 
posteiior femora and white-tipped wings, resembles very closely 
the common little Daminar-bee Melipona vidua (Lepel.) (Plate 
XXIIT. fig. 41); it is remarkably active on the wing and has 
doubtless often been passed over by collectors, the least important 
of its foes. E. sarawakensis (18) Wallace found crawling on 
tim])cr, and stated “that they were remarkably ant-like”; in 
flu's species the posterior* femora are not swollen. 

Of the Tlllomorphhkcv^ Olytellus westwoodi (20) and ITalme 
chriformis (19) are almost indistinguishable from ants. 


Notes on Table TI. — Longicorns mimicking oilier Coleopiera. 

Excluding, for reasons already mentioned, the subfamilies 
Mesosime and Apomecyninae.^ it will be seen that the Saperdxnce 
and Astatheina^ ai*e essentially the mimetic subfamilies in this 
section. IVIost of the species are extremely coiiniion and highly 
conspicuous, and I have little doubt but that all are distasteful, 
and therefore furnish examples of syna2H)sematic coloration 
(IVliillerifin mimicry). All the species of the genus Enielopes are 
mimetic. E. glanca (Guor.), red with black spots (Plate XXlll. 
fig. 32), is (juite Coccinellid in appearance (compare fig. 30), 
though more by vii-tue of its markings than of its shape. This 
association of red colour with black spots is so typically a warning 
coloration, as exemplified by scores of species of Coccinellida*, 
that it is imi>ossible to i*egard the Sfime pattern on a Longicorn 
as anything but j)soudaposematic or synaposcmatic*. Enielopes 
n. sp. near indlacel (Paso.), an entirely i*eddish-f\dvous species, 
has as its model similarly coloured species of the family Galeru- 
ci(he, jMetrioidea apicalis (compare figs. 13 & 14, Plate XX.), 
which, as will he seen, serves also as model for two species of the 
Astatheimr. Enielopes iopiera (Pasc.), with its yellow prothorax 
and blue elytra, and Enielopes amwna (Plate XX. fig. 26), with 
reddish prothorax and blue elytra, also find parallels amongst the 
distasteful Galerucidte (see the accompanying Table, pp. 242, 243 ; 
also Plate XX. fig. 25). Serixia modesta (Pasc.) ancl S. lychnura 
(Pasc.) are unlike any distasteful species with which I am ac- 
quainted ; the closely -allied S, prolata (Plate XX. fig. 12) and 
E. auruhnia (Pasc.) mimic a small reddish -fulvous Galerucid, 
jEriidia sp. (Plate XX. fig. 11). The genus Xyasie is interesting 
as it mimics beetles of quite a different nature — the Lycidte, 
whose distastefulness I have proved by repeated trials with various 
small mammals and birds. Xyasie is geneidcally Separated from 
Serixia by the thickened and pilose basal joints of the antennje ; 
the remaining joints, being of exceeding fineness, are more or 
less inconspicuous ; and it is by this means that the thickened, 
flabellate, and short antennae of the Lycidae are simulated, whilst 
Epliies dilaticornis (Plate XXIII, fig. 18) and Erythrus apicu- 
him var. (Plate XXIII. fig. 8), also mimetic of Lycidae, have the 
autennee shortened and dilated in almost the same manner as their 
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models. Xf/aste invida (Plate XXlil. fisj. 2()) and X./amosa 
(Plate XXlir. fig. 25) are black with the l)asal half of the elytra 
reddish ; a similarly coloured Lycid model, Mehiitipyrus acutan- 
(Poiiig.) (JHate XXIIl. fig. 23), is common round Kuching. 
X. torrida (I^isc.) is hi'ownish-testacicous with a corresponding 
hrownisli-te'staceous model — Diioneces sp. (Plate XXlll. fig. 29). 
(3f the Astatheinje, AstaiJies vnicolor (Pasc.) {^cocclnea Pasc.), a 
large specit‘s with purplish reflections on the elytra (l^hite XX. 
fig. 18), lias unmistakable models in similarly coloured (lalerucids 
— sp. and Ochralea nvjripes (Plate XX. fig. 17). The 
next thn‘e species A. posticalis (Plate XX. fig. 22), A, fmn- 
veiitris (J^asc;.), A, splendida (Plate XX. fig. 20) — all closely 
resemble each other, being dark shining blue anteriorly, re<l 
posteriorly; flaviventris^ as its name signifies, has a yellow ab- 
<Iomen, whilst splrndida has a red head and prothorax. The 
latter sf)eci(‘s mimics an eipially resplemhuit (lalerucid — Caritheca 
mouJtoii (Plate XX. fig. 19), and the slight differences between 
^1. flariventris and A. posticalis are })aralleled in twai closely- allied 
(ialerncidie -Antipha. (thdoininaHs (Ja.c ) and A. ? nigra (Alld.) 
var. (Plate XX. fig. 21), the former of whicli alone has a yellow 
abdomen. A. crdo]}1i>r(t (Pasc.), a blue species, finds a model in 
Haplnsong.r alhicornis (Wied.) (comp.*ir<* figs. 24, Plafe XX., 
and see explanation of this Plate for a f(‘w iuitlier examj'les givtai 
in Table II. but not again mentioned in the ti'xt). 

The remaining genera of the subfamily, as represented in 
Borneo, have corre.sponding models, also among the (ialerncidie, 
the resemblance between Ochrocenis evamda (Pasc.) and its model, 
floplasoma avicolor (111.) var. renfralis (Haly), being viny 
exact. All these genera. Tropinndopa, ('kreonoma^ and Oc/o-e 
crsis are unicolorous, and form wdth the unicoloi’ous Sapcrdmtr 
and numerous^ (lalerucida* and Haltici(b*e a large group of 
.similarly coloured beetles, all of which I consider to Ik* dis 
tasteful. 

The .subfamily ffijrpopsina' contains four .species, each mimetic 
of a species of the lihynchophorous family Brenthidiv. The first , 
Alihora sp., mimics Baryrrhynchns dehiscens (Sch.) (comjiart* 
fig. 3 with 1 & 2, Plate XX.). The general colour of both mod<d 
and mimic is a rich chestnut-brown, variegated on the elytra, 
with bright yellow streaks and sjxits ; the three basal joints of 
the antennae of the Longicorn are clothed biramously with long 
and close-set hairs. In the natural attitude the elongated s(‘ujk‘s 
are closely pressed together, the remaining joints gradually 
diverging, the result being a remarkable resemblance to tlio 
head with its elongated rostrum and shorter antenme of tbo 
Brenthid, which only a closer examination proves to he deceptive ; 
the short legs of the mimic add still further to the resemblance. 

All the other three species of Ilippopsincp mimic extremely 
common species of the Brenthid genus Diurus (Plate XX. 

' I have not included in the table all the unicolorous Galerucidai and Ilalticidio 
with which I am acquainted ; those that are included are merely typical examples. 
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figs. 4, 5, 6). The Brenthids arc extremely variaBlo in both sexes, 
in the matter of size, in the shape and length of the teiminal 
processes of the elytra, and in the amount of scaling on the 
head and anteiiiia\ The three species here noted range in 
length fiom *75 in. to 1 *5 in. ; and it is of exceptional inteiest 
that three mimetic Jjongicorns of sizes con-esponding closely to 
those forms sliould be fonnd in a more or less closely circum- 
sciibe'd area, and all belonging to the same subfamily. 

In the first couple IHurus si/lvamis (Senna) (a female) measures 
]-5 in. in length, and the mimic uEgoprepls his ignis (Pasc.) is of 
corresponding length (compare figs. 4 & 7 on Plate XX.). Both 
species are (lark brown, relieved with pale ochreons stivaks and 
spots; the Brenthid has the prothorax and elytia densely .and 
doe]>ly punctured, the punctures on the elytra being arranged in 
close-set row\s. Both on the prothoiu-x and elytra each puncture 
is occupied l>y a j)eculifir scale, lenticular in shaj)e and pale 
ochroous in colour; Ihese produce the pale ocln*eous streaks 
characteristic of the beetle (fig. 4 a.). The head and aiit.onme 
arc covered by similar scales, nioie closely set aiul not imbedded 
in punctures; each elytron terminates in a somewhat shar}) 
point, the homologues of the long, nariow’, terminal processes of 
the male. 

The mimic has the ground-colour of the prothorax and el’S’tra 
black, and tlieir doiml sui’faces are covered wdth tufts of .‘i fine 
pale ochreons )ad)escence (fig. 7 a) ; these represent veiy w’ell the 
scales of the Bienthid, and a veiy similar mottled appearance is 
thus produced in both sj)ecies by totally different means. The 
elytra of the Longicorn do not terminat e in shftr]) points coirespon cl- 
ing to the })oints of the Brenthid’s elytia, jus in the two species 
mentioned below . The rostrum of the model is slightly longer 
than in bargrhjfvchus dehisceiis^hwt the antcuime are shorter and 
thicker; and similaily wo find that the antfmna^ of the mimic, 
which, when carried in tlie natural .attitudo (i, e,, pointing 
forward and closely apposed), simidate the rostrum and antenme 
of the Brenthid, are jdumose for a greater part of their length 
than in Jlihoi^a sp., whilst the free portion is short and thick, 
not long and setaceous as in the Alihora. Both model and mimic 
were taken on a fallen log close together. 

Ectatosia moorei (Pasc.) is a mimic of J). slielfordi (Senna) ( $ ), 

species of medium size, 1 inch in length (coiiqiare fig. 10 with C 
and 10 a with 4 a on Plate XX.). The simulation is as perfectly 
carried out and hy tlie same means as in utEgnprejns insignis^ 
with this addition, that the elytra terminate in sharp points 
corresponding to the same points in the Brenthid. The length 
of the mimic from elytra tips to termination of the plumosity of 
the antennae is approximately the same as the length of the model 
from elytra tips to tip of the rostrum. 

Another and a smaller species, Dymascus porosus (Pasc.) 
(Plate XX. fig. 9), mimics— a, gain hy the same means-— a small 
l>in,rus forcipatKS (Westw\) measuring only *75 inch in total length 
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(fi^. 5). The model may be a male or female, as in such small - 
sized specimens the male does not bear the long elytra-1 ])rocesses 
charactei'istic of large or merlium- sized varieties, the elytra ai’o 
merely produced into short ])oiiits ; these short points are mimicked 
by the Longirioi’ii veiy exatjtly. 

Stegpjius fldotyloii (Pasc.) of the subfa,mily /////, re is also a fair 

mimic of a lai*ge-sizod J)i tints sylvanits (comjrai’e figs. 8 tfc 4 on 
Plate XX.). As in yEgoprepis insigttis, thti body is blaekish- 
brovvn streaked with a pale ochreous pubescence (fig. 8 a); tire 
basal two-thirds of the anteiime ai-e clothed with a dense bla(;k 
plumosity ; the rejiiaiiiiiig joints are ochreous and pale in colour’. 

Ehiha concin tta (Pasc.), one of the also mimics in the 

same manner* a small IJi'mithid, Arrhettodas sp,, as prc’viously 
noted })y Walla, c(», who remarks that it carried its antenme 
‘‘straight and closi* togethm*, appeai*ing like a Brenthid.” 

Another of the — ZtdoUt spaihoinelhta (described by 

Ml*, (lahan in Ap[)endix I. to this imanoir*) mimics a-n Bndo- 
mychld, a species of SptdJtninch s near* tarriltfs ((ler*st.) (comjrai'e 
ligs. 57 A’ 5(), Pla,te XXJ IJ.). Tdie model, M'hi(*h is not r(‘})i*esented 
in the lh*ilish MusiMim collections, is pjf.chy-black witlr two 
reddish spots on each el\ ti'on ; .springing from ea(*h elytron is 
a stout sjane dii*(‘cted .sonu’what lor*vvards, forming a, veT*y 
ellicient defence again.st the attacks of enemies. It is not 
iin})rol)abh‘, mor(‘o\(‘r, that tins be(‘tle is .still furtlnu’ protected 
by some dista.steful pro]K‘i*ti(‘s, \\hi(*h, at any r*ate, are possesses! 
by the sp(‘ci(‘s of the genus Etttttorjdias of the sa,me family, 
an a.ssemblage of black or ])iii*plish in.seu'ts ^\ith con.spicuous 
yellow spots. All of the.se* posse’.ss a very pungemt though not 
altogether di.sagreesable odour, whilst many (‘xude a yellowish 
acid fiuid wdien seizfsl. The mimic of the Sptdhouttdos is 
coloured in much tiie .same wny as its model : on e^ach (dyti*on 
there is a mamilliform jnomimuice, from which .sjirings a, pointed 
tuft of delicate hairs, w hich is curved .slightly forwar*ds. These 
tufts so clo.sely restMuble th(‘ foi*mi<lable s])ines of the model that, 
a near in.spection wit.h lens and fingru* is neces.sary to reveal the 
decejrtion. Anothei* Endomychid beetle, ximpht stent tts ittacro- 
naitts (derst.), is also a pi-obable model of the same species of 
Longicorn. 

The aberrant Trachystola gvautilosa (Pasc..), which was ])lac(Ml 
provisionally in the subfamily Dorcadtotttna^ with its deeply 
pumdured and gr*anulat.e elytra, presents t.he general appearance 
of a lai*ge black (hirculionid, such a,s Sipaltts gramdatus (Fab.), 
without, however*, exhibiting any very highly modified mimetic? 
charaeteri.stics, as in the spe(*ies previously discu.ssed. 

Daphisia ptdchelld (Pa.se.) is a highly con.spicuous little beetle 
of the subfamily Phytwciiwv^iwxA is almost iiKlistingui.shable from 
two species of Olerid of the genus Ctdliitteras (comj)ai*e fig. 55 
with figs. 5d k 54 on Plaie XX 1 11.). 

[The resemblance of the Clerida* rrs a gi*ou}) to widely diffei'ent 
Ooleoptora and to insects of other order*s is well known. Lookir.g 
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through the fine collection in the Hope Department, two chief 
types of deceptive coloration wei'e soon to be predominant, viz., 
that of Miitillidse and Canthariche. While the constant repetition 
of a. single very distinctive Hymenopterous tyj>e is remarkable, it 
must not bo forgotten that tho Cantharid appearance, orange 
vN’ith black transverse bands, is furthermore strongly suggestive of 
one of the commonest and most conspicuous types of colouring in 
tlie Hymeno])tera. Aculeata. In addition to these predominant 
types other (leceptive resemblances were common, viz., to Phyto- 
j)hHga-, Lycida', ants, and apparently, in the case of cei*tiiin 
Australian speedes, to Cetoniidie. All the species of the interesting 
genus Allochotes (Westw.) were Cocci nelli form. The interesting 
<luestion arises as to whether these rtiscmblances are Batesian 
(pseudaposematic) f)r MUllerian (synaposematic). The latter 
i liter pi etatiim is strongly supported by the interesting discovery 
by Mr. Shelford of tlie mimicry by the Longicorn JJaphisiaoi two 
species of the Clerid genus Callimertis^ possessing an independent 
warning coloration. The conspicuous appeaiunce, abundance, 
and habits of the species of this genus are entirely consistent 
with the ex)ilanation of their colours and pattern as aposomatic. 
Fig. 49 on Plate XXIJI. show^s a Clerid, Tlllicera sp., resembling 
a, Mutillid, near Urania (8m.) '(fig. 48); fig. 52 a Clerid, Tenerus 
mdeipennis (Cahan), resembling a Lycid, Metrim'rhynchas atro- 
fasciis (fig. 50 & 51) ; while figs. 53 and 54 show the Clerid sp(‘cies 
of Calhme^'us resembled by the Longicorn. The whole group w^as 
obtained by Mr. 8helford from the vicinity of Kuching, and it 
sti’ongly suggests that the Clerid mimics (figs. 49 & 52) are really 
synaposematic." -E. B. P.] 

In the Cerambycidie, Vollyrodes lacordairei (Pasc.) is the most 
remai’kable mimic of the Cicindelan genus Collyris, Schthrus 
aituanus (Cory) is also remarkably like the genera Tricondyla and 
Collyris with its dark blue IwKiy and bright red legs, of which the 
hind pair are considerably elongated (compare fig. 11 with 5 
and 3 on Plate XIX.). It is much less common than its model, 
but is found in the same situations and always tries to escape its 
captor by running swiftly just like the Tricondyla, The other 
five species mentioned in this section of the table, Ephiea dilati- 
cornis (Pasc.), the three species of Erythrus^ and Pyrestes eximins 
(Pasc.), mimic species of the Lycidie (see group of figs. 4 to 8, 
12, 19, Plate XXIII.). P, eximius with its elongated prothorax 
is perhaps less Lycid in appearance than the other species. 

EryihruB viridipennis^ with black head, red thorax, and green 
elytra, is a mimic of one of the Melyridfle, similhrly coloured, 
Prionocerus ccerulelpennis (Perty) (Plate XXIII. figs. 58 & 59). 
All these species of Eryihrus were taken in great abundance on 
Mt. Matang, and I am strongly of opinion that the entire sub- 
family Pyresiince is a distasteful one : the mimicry in this case 
is therefore Mullerian. Ephies dilaticornis, on the other hand, I 
am inclined to regard as a Batesian mimic ; it is rare, a closer 
mimic, and belongs to an essentially mimetic subfamily ief. 
Table III.). 
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In the Oerainl)vt*i(he, tlie anteniue pres(»nt great cliveT\sity of 
form — hahellate in (h/riopahts, thickened in Epipexlocera and 
Ephiefi, short in JJemmmx, 67//^ and many otlier genera, 
enormously elongate in Neocemmhjjx an)oa8\ and we find, jantiaps 
as a consequence of this plasticity of the antennal form, a close 
resombla-nco in structure and external aj>pearance between the 
antenna' of the mimetic Oerjunbycida) and tlieir motlels 
compare antennai of Nothojwns mtermedius and Ephics dihiti- 
cornis (Pasc.) with the antenme of Salias aurosericem find the 
Lycid Meiido'n'hi/nohm kirschi (O. Waterh.) resj)eeti\'(»ly) : wlu*reas 
in tlie family Ltuniidie, nearly all the mombei's of which an^ 
characterized ])y setaceous or linear antenna', the simulation of 
the differently constructed antenme of their niodels, if attained 
at all, is not brought about by actual resemblances in form, but 
by such devices as pilosities, modes of holding, or the thinning 
away of a portion of the lengt»h until it beconu*s almost invisible 
in comparison with a specially tln'ckened portion (ctmipai’e the 
antenme of Alibora, jEgoprepis^ <fec., and of Xpaste invid<t witii 
those of their i*espectiv^e models). 


Notes on Table Jll. — L&ttgf corns mimicking Longlconis, 

The only two subfamilies of the Ijongicoriiia which sc'rve as 
iiKHlels to th(‘ other subfamilies are the C(dUchromin(c, a group of 
metallic‘green beetles j)i*otected by a powerful odour, which is 
produced by glands behind the metasternum opening to the 
exterior by two pores, and the Clgtimc. This latter subfainily 
iuchides the well-known Vh/ius arietis (L.), mentioned in many 
works on natural history as mimetic of a wasp. Whether this 
is a case of Mullerian or of Batesian mimicry can only be 
proved by expei’imeiit-, but J am quite confident that the Bornean 
representatives of the gi'oup are all highly distasteful. The 
extremely conspi(*uous and strikingly coloui*ed (Jhlorophoras 
{Clytantfms) annularis (Plate XX. fig. iil) was the commonest 
beetle on M t. Peniissen at all elevations : some shrubs sim})ly 
swarmed with it, wdiih? its movements and its very presenc*e in 
such numbers spoke ekxpiently of some protective characteristic, 
“Species of the genus Eemoiimc were almost e(|ually common on 
the mountain, whilst around Kuching the species Clgtanthus 
sumatrensis (Plate XX. fig. 37) and Eemonax vlverra (Plate XX. 
fig. 35) are amongst the commonest Longicorns met with. Such 
few experiments as T have conducted have yiol<led negative 
results. During my collecting expedition to Mt. Penrissen I 
naturally had no tame animals with me, and therefore was unahle 
to exjjeriment with Ghlorophorus mmularis, whilst in Kucihing 
the species of Demonax and Clytantlms, though common enough; 
are never obtainable in large enough quantities at one time, a very 
necessary consideration when one exj)eriment8 with that most in- 
quisitive of animals, the common Mac'aque {Macams cynomolgua)^ 
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which will devour a, sinpfle specimen of b(»etle or butterfly entirely 
foi* the siike of curiosity, only iiianifesting disgust or the reverse 
when that curiosity is fully satisfied. 

Of the mimicking s])ecies it is not necessary to say much, their 
resemhlaiices to their models being in e\ei-y cjise most obvious. 

Amongst tlie Lamiidje, the PhifUeciuKf^ again yield the majority 
of mimetic species (a newly-discovered incoloui*, 

is bjiiided witli black in almost i<lentically the same manner as 
(J. (uinnlans) (compare figs. .*i4tfe31 on J’jate XX.) ; and amongst 
the (Ji‘raml)yci(he, the Lepinrimp are also fruitful in this respect. 
One species of Leptnra^ with reddish head ami la-othorax and 
yellow black-1 )an<led elytra, is closely similai* to Deinona.v uiiffitela 
(comj)are figs. 40 6^ H9, Plate XX.) : another species allied to 
Leptiira hisilrionica (Pjisc.), black with cr(*am-coloured bands, is 
not readily distinguishable from Xylotrechn,s iUcoratus (compare 
figs. 42 41) and one or two .species of iJemona.r. Plate XX. 

and its explanation should be consulted for the I'cpresentation of 
oilier examples given in Tabh* IJJ. but not further indicated 
in ihe text. Vohfphlda clytouhs (Pasc.), Psalavta chalyheata 
(Pasc.), and ClJorimitis riridis (F^^sc.) J have never seen, but 
good ligures of Ihem are published in Pascoe’s paper on tho 
Ijongicornia Mala} ana (I’rans. Ent. 8oc. ser. 8, vol. iii.). The 
remaining mimics of the ii*idesc(*nt greiui CaUlchroJiilncp^ viz. 
Xos. (4). (10), and (12) in Table ITT., aj'e shown in figs. 47, 48, 
a.nd 44 on Plate XX. and their models in figs. 45, 40, and 45. 

[The mimetic r(*seinblance to the Ciytlmv exhibited by so namy 
spi‘cii's of distantly ri'laled Bornean Ijongicorns is of extreme 
interest. The >\ide.spread sjiecies of this dominant group have 
d(^vt*loped, inagi'Ccit majority of cas(‘s, a black and yellow or black 
and orang(* tra,ns^^e^so banding, which superficially resembles tho 
chai-iicteiistic appearance of wa.sps and hornets. This rough 
resemblance is furthcu' heightened by the active movements of the 
living beetle, which suggest tho.se of a llymenopterous rather 
than a Coleopt.erous insect. Such an appearance is found in 
Clytincp of many species from the whole Pahearctic and Nearctic 
b('lt, from Mexi<*o, Malaya, Australia, and probably many oth(*r 
countries. An Australian species, AridtPtis thoracicus (Donovan), 
has the deep brownish-orange colour of the alternate sti‘ipes, as well 
as the compa-ivatively few broad black bands which are (Oiaiucter- 
ist.ic of xv:is]>s from the same region. Clytanthns sex-guttatas 
(Lucas) fi'om Morocco suggests the appearance of a Mutillid or 
f>erhaps a Ulerid with a Mutillid form of colouring. The 
Bornean Scleihrits miueruts ((Foiy) mimics the a ggres.si \ c Coleo- 
pterous Tvicondyla (Cicindelida'), wliile specii‘s of the Tilln- 
morphuHP^ allied to the Clytiiw\ mimic ants, e. g., EudcrcPH 
picipes (Fab.) of N. America and Clytellns irestwoodl (Pasc.) of 
Borneo. Thus we witness wfithin tlie limits of one large group 
of Goleoptera a gi’cat development of mimicry of aggressive 
specially protected forms. 8uch mimicry has been hitherto 
assumed to be Batesian (pseudaposematic), although the dominance 
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of the group in which it is manifest, the abundance and wide 
range of individuals in the species as w'oll as of the species them- 
selves, together with the remarkable predominance of mimetic 
resemblances among them — all tended to create a strong suspicion 
that the mimicry is Miillerian (synaposematic). This suspicion 
is now justified. The discoveiy of many Bornean Longicorn 
mimics of Clytinm renders it in every way probable that the 
group is specially defended by some unpalatable quality, and 
sometimes develops warning colours of its own wdiich ar<^ de(*ep- 
tively resembled by other beetles, although it usually makes use 
of w\arning colours which are common to more aggressive and 
even more highly-protected insects. Thus the conclusions which 
were found to hold in the case of the Cleridse (p. 248) also apply, 
with equal probability, to the Clythtce. Since the above was 
written Mr. Cahan has shown me a beautiful example of Batesian 
or Mullerian mimicry within the gronj) of Clytmm^ the common 
Demonax ivalkeri (Base.) being resembled in the closest manner 
by the rarer Perissus myops (Chev.). Both beetles had come to 
the British Museum in a single consignment from Ceylon. 
There is similarly a very remarkable resemblance, j)robably 
Mullerian, between Xylotrechus pfidestria and Demonax viverra 
(compare figs. 29 <k 35 on Plate XX.).— E. B. P.] 

CoLEOPTERA OTHER THAN LONOICORNS AS MiMICS. 

Mimic. TilUcera sp., near hlbalteata (Gorh.) (Fam. Clerida*). 
Plate XXIII. fig. 49. 

Model. Mutilla sp. near urania (Sm.). Plate XX 111. fig. 48. 

The Mutilla has a red head and thorax and black ab<lomen, 
the second abdominal segment bears a white spot, th(^ third 
segment is covered with a creamy white pubescence. In the 
beetle, the eyes and front of head are black, the vertex of the head 
and the prothorax are rod ; the elytra are black with one white 
band replacing the white sfK)t and another sub-apical band 
paralleling the whit^ abdominal segment of the Mutilla. Curiously 
enough, the male of this species of Mutilla bears a white band in 
place of a white spot, and hence the beetle more closely approaches 
the male than the female in its markings : still there is no question 
as to which sex serves as the model in this C 4 ise. 

Several specimens of the same species of TilUcera and of a 
closely-allied one are in the Hope Collection, Oxford, all collected 
by Dr. A. R. Wallace in Sarawak. 

IV. LEPIDOPTERA AS MIMICS. 

So much has been written, by abler pens than mine, on mimicry 
amongst the Eastern I^epidoptera inter se, that I have confined 
myself to drawing up merely a table of such mimetic R})ecies as 
occur in Borneo, with the addition of a few notes on the bionomics 
of certain species. Three remarkable examples of lepidopterous 
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mimics which came under my observation — namely, a sphingid larva 
mimicking a snake, a noctuid larva mimicking an ant, a moth 
mimicking a plant-bug — deserve, however, further notice and are 
here described at length. 


i. Mimic. Larva of Chmrocampa mydon (Walk.). 

Model. A Snake, c. g. Dendrophis picia (Grn.). 

1 must (*onfess that 1 have always hitherto regarded as somewhat 
fanciful those recorded cases of lepidopterous larvae mimicking 
snakes and other v(‘rtebrate animals, though experiments have 
shown that flie resemblances, even when imperfect, serve to 
rouse respectful curiosity, if not acrtual terror, in prospective 
emanies. J was tlierefore singularly delighted to secure a larva 
whose i‘(*seml)lance to a .snake was .so startlingly accurate that I 
w'as for a moment completely deceived. 

Th(‘ g(‘neral colour was a dark olive-brown, luicoming lighter 
anteriorly : the head, the first and second and the dorsal surface 
of the third and fourth segmtuits w’ere pinkish ; at the junction 
of the third and fourth s(‘gments on each side wa.s an ocellus, not 
a hug(‘ black disc, out of all ])ro])ortion to the mimicked head, as 
in all th(‘ recorded similar examples, but of \ery nearly the exact 
size of the tve in such a snake Dendrophl,^ plcta : the low’er 
}>order of this was mai'gined with bright gold (the colour of the 
iris in many snakes), giving an upw’ard look and a most malevolent 
ca,st to the eountenanec* ; the black of the ocellus was so intense 
and gl().s.sy that an idea of de{>th was given, and it was difficult to 
believe that oii(5 w’a.s not looking through a cornea into a pupil. 
Kunning through the ocellus on each side was a broad black 
stripe exactly as in Deudrophis picia, while a wrinkled fold on 
each side of the lower half of the second, third, and fourth 
segments gave an iidmirable impression of the division betw*(‘eii 
the upper and lower jaws of a snake. Not the lemst remarkable 
of these extraordinary devices Avas the flatness of the area bounded 
by the two “ eye-st npes on the doi-sal surface of the third and 
fouid-li segments; this area together with the first and second 
segments w^ere pink, reticulated with fine biwn lines and strokes, 
giving an impression of the scutes on a snake’s head ; they were 
particularly w ell-marked on the first and second segments, being 
there more distant aiid distinct, and looking extremely like the 
divisions l)i‘tween internasal and praefrontal shields. 

When the lar\a was moving about with the anterior segments 
well ex])auded, the resemblance to a snake was not so startling, 
but directly it wjis touched the terrifying attitude was assumed, 
the aiiterior segments being drawn in and the front of the body 
turned towards the aggressor ; when, at the same time, the 
posterior part of the body w'as hidden by leaves the deception 
became complete, and if effective enough to deceive, even 
temporarily, a human being, it must surely be equally eflfective 
in deterring less higlily organized and more timid foes. 
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UnfortTinatc'ly I was nna.})lo to test, the efficacy of the disguise 
for fear of losing the larva, whicli I was anxious to rear for the 
purpose of idtuitifieatioii. 

ii. Mimic. L(trca of a Xoctnid Moth (? Gonus TinoUas), 

Model. All Ant, (Ecophylla smaragdina (Fab.). 

Til Jiiii. 1900 a curious Noctuid larva of the suhfa-niily Qoadri- 
fintv was pointed out to me by Mr. H. N. liidley in the Botani(! 
(tardens, Hingapore, resting on a loaf of a tree much fi'oquented 
by the common red ant (Ecophylla sniaraydina. 

Nearly all the segments of the body are furnished with fragile 
tentacle-like processes which are cjipa.ble of quivering movements, 
a,ud so loosely attached that veiy careful handling was necessiuy 
to secure a })erfect specimen. 

llie an*angom(‘nt of these tentacles is as follows : — 

Segment 1. 3 pairs: 1 pair lateral, 2 piii's doi’Sfil pointing 

forwai'ds. 

„ 2. 3 pairs : 1 ])a,ir latiu-ail, 1 pair sub-lateral, 1 pair 

doi‘sal. 

„ 3. 2 pairs lateral: 

„ 4. IFnprovided with tentacles, 

„ 5-10. Each with 1 lateral pair. 

„ 11. 2 lateml p^irs. 

„ 12, 1 lateral pair. 

„ 13. 2 lateral pail's, the most antiudor 1 )eing very (hd icat.o, 

the most posterior strong and curved bax'kwards. 

Segment 8 is <lorsally produced into a sharp- edged jrrominence. 
The a,nal prolegs are somewhat disproportionately large and can be 
widely divaricated ; just above each is a prominent black spot : 
the colour of the ])ody is brown of the e.xact shade of the 
(Ecophylla^ with a narrow yellow Hue on each si<le. When 
the larva is irritated, the posterior jrartof the body is immediately 
reared in the air, the anal jirologs are thrown widely apait and 
the tentacles, especially the most pisterior jiair, are violently 
agitated. When the cateiqiillar is seen in an end-on position or 
when the anterior two-thirds of the Inidy are hidden, the resemblance 
to the ant is positively startling: the black eye- spots represent 
the eyes, the widely- diverging anal prolegs, the gaping jaws and 
the tentacles, the antennie and legs of tlie model ; the posterior 
pair of tentacles are so curved that they represent "very accurately 
the elbowed antennie of the ant. 

It might be thought essential, in cases of «nimetic lepidopterous 
larv» such as the two examples just described, that the greater 
part of the body should be concealed in order perfectly to deceive 
prospective enemies : for example, in the sphinx-moth larva it is 
only the head of the snake that is copied, but is it necessary for 
the larva, in order to obtain immunity, that it should conceal its 
disproportionate shortness of l>ody, thus arguing for it a degree 
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of appreciation of it sshoitcoinings with which such lowly orgtinisn^s 
are not usually credittid ? It seems to me more reasonable to 
compare such mimetic examples to the j>ictures of a painter, who 
stri\<‘s not to make an exact copy of a seem' or o})ject, but to give 
an essential idc'a or impression of it, ujiintelligible perhaps to 
iimny, but full of significance to thosi' for whom a picture is more 
than a mere photf)grap}i in coloui-s. 

[Tt is not necessaiy to adopt tin* im]>i*obal>le view that the 
cater})illar has any ‘‘ a])preciation ” of the situation, even if we 
may l easonably belime that the mimetic n'semblance is aided by 
partial concealment. A lar\a living among lea,v(*s is a])t to be 
}>ai‘tially concealed by them and to })e ])rotecied by tlie conceal- 
ment. The appro])riate attitude would acist' thiough natinal 
selection without the intervention of iutelligi'iice on the ])art of 
the larva.- E. B. I\] 

'fhe (EcopliijUit ^ one would imagine, has firmly established a 
rejmlation for forocitv.aud conscipiently tin' mimii'king ( leomett'i* 
larva (‘an ila* more* (‘asily d(‘C(‘i\e its em'mies, in s])ite of its too 
elongate body. ( bily twos])ecimens were found, both were walking 
on h‘a\('s tind weit' ri'adily distinguisliabh' ; but llie vicdently 
thi‘(‘ateningattit ude (‘ach assume<l w la'ii irritatc^d wasunmistakable, 
and tlu* res(‘mhlanc(‘ of the el<‘\at(‘d posterior t'lid to the ant so 
striking, that it is ditHcnlt to iniagint' how a lizard or frog w’ith a 
previous (‘\peri(‘nce of the ant (‘oiild fail to b(‘ d('terj‘(^d. 

I sliall ha\(* later to draw att(‘ntion to a Spider which mimics 
the same aut, but this is a cas(‘ with a. difieri'iit sigiiificaiici', viz., 
that till* mimi(‘ may be enabled to ])r(‘y undisturbed on its model. 

It is a curious coinciih'iici* that, in both the larva, and 1 he spidi'i*, 
it is till* p*)sterior end th.it. mimics the head of the ant - a 
coincidence which jiossibly h.is its meaning. 

iii. Mimic. (Wllngrn.). Plate XX 111. fig. 3. 

Model. Sirdietlia ahdowuiaUH (Fab.). J^late XXJJJ. fig. 2. 

The head, thoiax, and coriaceous part of the elytra are, in this 
llemijiteron, of a Inight. vermilion-red, w hilst the membranous 
part of tlie elytra, tin* legs, and antenna* are black. The moth 
has the head, thorax, costal margin, and basal Iialf of the fore 
wings also vermilion, with the remaining jiortion black, the hind 
wings are coloured in the same way. I had long been familiar 
with the moth from cabinet s])eeimeiis, but until 1 went to 
Hiiigapi)i*e and saw tlie insect alive I had not suspect ed the 
significance of this very striking coloration. When the moth is in 
a state of ri'poso, resting, for example, on a jilant stem, tlie wings 
a.i‘e hiid back and overlap in the chaiucteristic motli-like manner, 
and in this attitude the ri'semhlance to the hug is Nery sticking 
(coin})are figs. 3 k 2, Plate XXIII.). The hind wings, although 
entirely hidden, neverthel(*ss serve the purpose of givdng an 
impression of complete opacity to the fore wdngs, the red and 
black areas of which in this attitudi* overlap the similar areas of 
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flu* hind wings. Bot.li mimic and model wore taken in daytime 
in the Bi)ta.nic (lardens, Singapore, and both were ecpially con- 
spicuous ; suhse(]uenUy both species were found in Sarawak b 
The following sj)ecies are discussed below : — 


Mimics. 

f Sipu h ren th ia h i ppocJ ns 

with th»* inouiitnin forms. 

S. hjfpatia vur. hippocrt ne 
and N. hppsehs var. fjalumla. 
Athpmn spj). 

,, r Thri.r pnma 

rjun. J phifetn 1 

Lyc.1!NU>.*. . j 


Siiliffnii. 

ypmphahiKV, 


)■ 


Models. 


Y(*llo\v-and-black Krjtfis, 

■. N. hordonia. Is. ttpn tjv. 


Wlnto-and-Mack ICeptts. 
'Ro.n/lides tharis. 

I Dvupndin hoisdunalii Mvc.atra. 
I liiduanda thesmia. 


Notes on Table TY. 

The females of Ettripits halitherses (] ). k 11.) ai*e extremely 
varijible, in fact no two specimens of the fine seri(‘s of this sp(‘ci(‘s 
in the Saiuwak Museum collection are exactly alike, and almost 
every specimen deservfc\s a variebil name of its own, as has been 
done to a certain extent for the mimetic Papilio paradoxus 
UlesicUs (Feld.) by llothschild k Jordan (Nov. Zool. vol. ii.). 

It is possible, however, to distinguish three main groups. One, 
almost entirely dark blue, is a mimic of Trepsichrois piulciher (Cr.), 
iind approximates to K. chmamomens (Wood- Mason). Another is 
dark brown wdth a blue gloss and an obli(jue discaJ wlnte fascia 
on the fore wings and some white strealcs on the hind wings, and 
is a close mimic of JJanhepa lowei (Butl.) cf ; this group is 
nearest to E. pfeijferm (Feld.). Tlie third grouj), near E. eapla^oldes 
(F(}ld.), corresponds closely in colomtion and markings with 
Danisepa lotvei 5 . A considemble number of vaiiations of this 
highly variable species have lK»en separate<l into distinct sj)ecies, 
but 1 prefer to I’egard these as merely ^ aiaetal names. 

The females of Danisepa rhadamanilms (Fab.) (the continental 
form of J)an'isepa loirei) have much more white on the upper side 
and are readily distinguishable from the Boinean representatives, 
though the males are practically indistinguis liable. In accordance 
with this, the continental forms of Eui'ipas halitherses J of the 
enpla^oides type have lai’ger white markings on the upper side 
than the insular forms ; 1 have hot seen continental foims of 
1 sharia rhadamximihus (Fab.) or of Papilio caunus (Wcstw.), 
but I expect that a parallel variation will be found in these. It 
is curious that the almost identictil males of D. rhadamanthvs and 
/>. lowei are extremely common in their respective localities, whilst, 
on the other hand, the female of />. lowe/i is very rare, and the 
veiy different female of D. rhadamxmtlviis is as common as its male. 

Hypolimrim anomala (Wall.) is very Euploeine in its flight as 
w ell as in appearance ; it is not an uncommon species and the 

* [A closely similar example of Mullerian mimicry was sent for exhibition to the 
£ntomol<]^cal Society in 1894 by Mr. G. A. J. Rothne 3 ’ (see Proc. JEnt. Soc. Loud. 
1894, p. xv). The species Thauda Jlammans (Walk.) and Serinetlia augur (Pah.) 
were observed in abundance on roots and trunks of trees in Mysore in Nov. 1893 by 
Mr. Kothuey.--E, b. R] 
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resemblauco is j)()ssibly syiia-posernatie. Tliere are, at any rate', sonic 
good grounds for supposing that II, mmp}>}hs (L.) is a Mullerian 
mimic of Liimias chrt/sippfis (Jj.). (8ee ]^udtoll : “Mimicry in 
Butterflies of the (umius /IppoltnDHis” Broc. Am. Assoc. Ad v. Sci. 
1897, vol. N'lvi. p. 242.) 

Eh/ttmias }if(jrcsiwnH (Ihitl.) and allied specie's are in India and 
clsevvliei‘e mimics of Knplmii(v,\ no Iln.phvinn’ s(*rving as models 
to K. iiitjreficens occur in Borneo, though the species is common 
enough. 4’he subfamily Elpuiniinai is an inleresting one, as 
a Hording exa,mple‘s of species endowed with a double means of 
protection against the attacks of their enemies. I'he majority of 
tlie Borne in species are on the nppej* side good mimics of Eu])la‘inc 
or Bi(‘rine models, whilst on the underside they are mottled with 
grey and la-own, so that wdien at rest they are indistinguishahle 
from their surroutr lings. 

Klpnuihi^ lais ((Ir.) occurred on Mt. Penrissen, and I had 
a,m pie opportunities of observ ing something of its habits. The 
nude is flack above with green streaks, a common ty[)e of colora.- 
tion amongst the Dana 'uur (e. g., Uadena vahjann (Biith), Cadmjd 
larlsHti (Feld.), Pifrantica ert/x (Fab.), ilrc., (I’c.), whilst tin' under 
side is motth'.d. Tin? f(*maJe is a mimic of Trf'jH:iichrois nitdclhcr 
(Or.) 5 , but I hav(' in' ver seen this sex alive. The grecui-and- 
black Jlaiiaines (\idn-<j(t larissa (Feld.) ami raranlicAC crotrlcpi 
(Jenner Weir) w’ei*e abundant on Mt.. Poni-issen, so much so, 
indeed, that after twxi day.s’ collecting tln'y were left in peMCf3. 
Their flight w'as leisurely and flaunting, so that they were always 
readily (listinguishable. Hlieir mimic, the Eh/ninias, Hew more 
rapidly, but e^ en then attra.cted one’s attention as being remark- 
ably similar U) its models. By the time one had realized the true 
nature of the insect, it had flowui past and a. critical monumt was 
gone, if the buttertiy was followed up, it wmd<l be seen to settle 
on some twng or stalk with the wings closed, but- on inmiing up to 
close (piartei-s one might search for it in vain ; any sudden move- 
ment. would (;ause it to dart away, ilisplaying once again its 
Jianaine ludor.ition, to some other resting-pla.ee, and so the hunt 
would be continued ad naaseam, 

Elymnias (jodferpi (Dist.) mimics Delian aglaia (Linn.), and 
has on the under side some appropriate yellow and red markings, 
which are, however, somewdiat obscured by mottlings of brow-n. 
We have here, in fact, a species which is beginning to dis(?ard a, 
uniform mottled under side in favour of brighter mimetic colora- 
tion, such as is seen in some species from New’ Ouinea and the 
neighbouring islands, which mimic very closely on both surfaces 
of the wings Euplmine and Pierine butterflies, and have discarded 
entirely a protective coloration. 

Ehpnnias aroa, sp. n., is described in Appendix I. to tliis 
paper : only two specimens were captured. It is a fairly good 
mimic of Tronga crameri (Lucas), which occurred with it. 

The common day- flying moths the Agaristid Scrohigera lies- 
perloldes (Wlk.) ami tho Chalcosid Eterasia ohligaiaria (Wlk.) are 
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closely similar in wing pattern a, ml colour (compare figs. 7 & 8, 
Plate XXI.); tlieir coloration recalls that of lldicomnis olysmyrmis 
(Ijjitr.) and 11. riciui (L.) of S. America and of the connnon 
Oriental (U^ihosla hypsea. 

['J'he majority of the Ohalcosid .synaposemes named in Table IV. 
.are shown on Plate XXT., together with their Eiiplteine, Piei ine, 
and Aga-ristid models. The resemblance to the Pierincp is so mnch 
more striking and the patterns so mnch more detailed and varied on 
tii(‘ under sides of the wings, that this aspect is alone represented 
in the atse of both Pierine models and their Mullerian mimics 
(figs. 1 to 6, Plate XXI.). Delias catkara (Grose-Smith) is very 
raie, whilst its mimic Callarnesia pieridaides (Wlk.) (compare figs. 

it fi) is comparatively common, a fact which supports the Miilloriaii 
interpretation. A compaiison of tlie whole series of Ohalcosid 
mimics and their models leaves no doubt that tlio moth is the 
mimic and the butterfly the model, even though the former be 
common and the latter rare. — E. B. P.] 

The species of Symhrenthia and of Athyma have a close resem- 
blance to the Neptides, all of which are highly distasteful. The 
association in this case is probably Mullerian. 

The extremely common Lycsenulae Eoxylides tharis, Drupadia 
hoisdiivalii, and Bidiimida thesmia are mimicked by Thrix guDUf^ 
by Armies lapithis, and by Foritia plateni. In this ciuse the 
mimicry is Batesian. Mr. de Niceville, in his * Butterflies of 
India,' vol. iii. p. 11, gives a list of mimetic Lycicnidic compile(l 
by Doherty, but he informs me that Doherty conducted no 
experiments to prove the correctness of his association of the 
various species in mimetic examples. I am, however, quilo 
certain that E. tJiaris^ D. boisduvaliiy and B. thesmia arc distaste- 
ful species, whilst the great rarity of the mimicking species 
points to the conclusion that they are Batesian mimics. 

V. DIPTERA AS MIMICS. 

A complete list of the mimetic flies of Borneo would comprise 
at least one-third of the total number of .species, b\it inasmuch as 
the literature on the Malayan I)iptei*a and their Hymenopterous 
models is both scanty and scattewl, 1 think it advisable to post- 
pone the compilation and discussion of such a list until our know- 
ledge of these two orders as represented in the East is increasecl 
and more systematized. I therefore select for special notice and 
description eight species only, each of which exhibits some note- 
worthy modifications of structure and habit, produceH in the 
attainment of a likeness, to its respective mimic. 

i. Mimic. Laphria sp. near terminalis (v. d, Wulp). Plate XXII. 
fig. 10. 

Model. Salius sericosoma (Smith). Plate XXII. fig. 9. 

Tliis large and handsome fly is not infrequently met with in 
the neighbourhood of Kuching, and the immunity which it 
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enjoys is doubtless due to the closeness of its resemblance to an 
efjuaJly consj>icuous Salius^ an ally of whi(;h ha«s alretidy been 
noted as the model of a Lon^icorn beetle. The fore wing of tlii^ 
Lcqthria is Large, almost as broad as both fore and hind wing 
together of the Saliits and of the siime clear golden-brown. The 
thorax, as in the wasp, is covered dorsally with a golden pubes- 
cence, wliilst the abdomen, like that of the model, is black, and 
terminates in a sharp tufted point very suggestive of a sting. 
All tlie tibia} and tapsi are ochreous, but the black [ind thickener 1 
femora are very unlike those of tlie Saliim. No attempt at 
mimicking the long ochreous antenme of the wasp is made, as in 
some other Diptera shortly to be described (comj)a.re figs. 9 A; 10, 
Plate XX J].). The buzzing, noisy flight of this fly is very like 
that of its model. 

[In the natural attitude of rest it is probable that the black 
femora of the fly are held ujnnght and near to the body, so that 
the ochi’cous parts of the legs would alone l)e cons[)icuous. It is 
not(nvt)rthy that tlie under sides of the anterior femora are 
ochreous, suggesting that tlie anterior limbs may in certain 
attitudes be raised, or, at any iMte, that they are held so that this 
part is more conspieaious than any other femoral surface. It is 
prol)al)le tliat this special colouring is directed to meet a view 
from the front. It is to be hojiod that future observations will 
bo specially directed to those points. This fly belongs to the 
family of the Asilida' (subfamily Isaphrime)^ fbe most formidable 
and jiredacoous of Diptera, and it is quite possilde that the 
resemblance to a wasp is Mullerian (synaposematic) rather than 
Jiatesian (pseudaposomatic). — E. B. P.J 

ii. Mimic, JJype.rcchia fera (v. d. Wulp). Plato XXII. fig. 2. 

Model. Xylocopa latipes (Drury). Plato XXII. fig. 1. 

No more remarkable proof of the plasticity of the Dipterous 
form could bo advanced than this remarkable insect. The large, 
clumsy Xylneopa, with its bronzy wings and thick furry legs, 
would seem to be an (uninently unsuitable and difficult irioilel to 
copy ; and it would bo most instructive, if only it wei*e possible, to 
trace the steps by which this fly has arrived at what at first sight 
appears to be the pitch of mimetic perfection. As a inaf.ter of 
fact the fly is extremely rare, and one can only conclude that the 
mimicry, exact though it seems, has failed to preserve the species 
as a dominant one. 

The head is characteristically Dipterous ; tlie thorax is of 
shining blue-black, clothed with a fine dense pubescence, coarser 
and longer on the sides ; the broad, flattened abdomen is laterally 
bordered with a fringe of long hairs exactly as is the case with 
the Xylocopa^ and terminates in a fine tufted process suggesting 
a sting. As in X. latipes, all the legs are remarkably hairy and 
sturdy, particularly the last pair, and are of much the same 
length. The wings are of a bluish- lu'onze hue : the downwardly- 
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curved submedian vein in tlie wing of the fly represents the 
junction between the fore and hind wings of the bee, and the areo- 
let of the hind-wing of the bee also finds its parallel in the 
alula of tlie fly. The halteres are quite concealed amongst the 
hairs on the sides of the thorax. 1 liave only seen one solitary 
specimen of this fly (Kuching, Feb. 1899), and have noticing to 
rt‘coi‘d of its habits beyond stating that both on the wing and at 
rest it was exceedingly difficult to distinguish from the common 
Ji'. laiipes (comjmi-e figs, 1 k- 2, Plate XXil.). 

[It is possible that the fly is constantly mistaken for a Xylocopid, 
and that it is not nearly so rare as it appears to be. The genus 
is widespread, and Mr. G. A. K. Marshall has sent me an equally 
beautiful example fi*om Mashonaland. In this case the insect 
is unique (it has been recently described as Tlyperechia mmahtdli 
(Austen)), but Mr. Marshalhs notes clearly indicate the reason of its 
i-arity. It must be remembered also that the extreme perfection 
of the resemblance is aided by the rjipid flight and alertness of the 
fly. Jlyperechia belongs to the same family and subfamily as the 
species last described, and here, too, the Miillerian intei*preUition 
must be taken into account. In fact Mr. lloland Trimen, to 
whom 1 showed the African specinfen, expresse^d the opinion, from 
his experience of its allies, that it is a far more formidable insect 
than its model. The strengthening and curvature of the sub- 
median vein in the fly’s wing, which apparently represents t.ho 
junction betAvecn the bee’s fore and hind wings, is an instance of 
the attainment of a. detail in the resemblance by a very sliglit 
alteration of form ; for the vein in the last-described s}>ecies of fly 
jairsues neai'ly the same curved direction, although the line of 
junction of the wings of its model is nearly straight. In both 
sjKHncs of (iy there is a slight break in the oven contour of the 
niargin at the ])oint where this vein reaches it, which is very 
suggestive of a, junction between fore and hind wings, while the 
curve of the margin is changed on either side of the break in such 
a manner as fui’ther to piomote the resemblance. — E. B. P.] 

iii. Mimic. Mihsia 'i^esjwldes Plate XXIT, fig. 14. 

Model. Vespa cincta (Fab.). Plate XXII. fig. 1 3. 

The large wasj), black with a biuad red band on the scM^ond 
alxlominal segment, is closely mimicked hy an equally largo fly 
with the distal half of the second segment and the proximal half 
ol the third segment coloured red. This red band, though 
actually occiijiying a diflbrent jxisition from that of the wasp, is 
separated from the thorax by a black interspace nearly equal in 
breadth to the wasp’s first abilominal segment, which is also black. 
The wdngs are similarly coloured in both species (compare figs. 13 
tb 14, Plate XXII.). r v i e 

iv. Mimic. 3fida8, n. sp. (Fam. Midaidro.) Plate XXTl. fig. 12, 
Model. Macrormris violacea (lA*p.). Plate XXJI. fig. 11. 

3Iacromeriii violacea^ a dark blue fossorial w^isp, with dark blue 
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wings resplendent with metallic blue sheen, occurs commonly on 
the mountains near Kuching. On Mt. Santubong a fly was 
)*ecently captured aflbrding a close resemblance to tlie wasp. 
The bofly and legs are exactly of the same sliade of colour as are 
tliose of the wasp ; the wings, though somewhat browner, are 
more opacpie and possess a blue metallic slieeii sufficiently 
deceptive. Their size is lai*ge (larger than the fore wing alone of 
the wasp), and it is interesting to note the same downward curve 
of the submedian vein as was found in Jli/pere^chia fera^ suggesting 
the line of junction between a fore and a hind wijig. The 
antenna* are fairly long, though far shorter than those of the 
wasj). I have not seen this species in the living state, but even 
a,s a, cabinet s])ecimen it is a I’emarkable case of deceptive resem- 
blance (c()m])are figs. 11 k. 12, Plate XXII.). 

Specimens of this fly from the Philippines and Tenasserim are 
in the British Museum collection of l)jj>tera. 


V. Mimic. Fh ffiioccjihalfi sp. (Fam. Coiiopida\) 

Model. IsvhnofjasUyr m leans (Sauss.). 

This example has lu'cm selectetl af> hazard from a l.irgo number 
of similar thin-waisted flies, chiefly Syr])hi(he and C/ono])id{e, as 
typical of the method by which the similarly built Eumenidie and 
Vespida^ ai’O mimicked. The first abdominal segment is much 
attenuated and drawn out, those following are thickened ; the 
transparent wings are shaded with fuscous on their anterior 
bordm's, in accordance with a. similar arrangement in the was]»; 
the head is the only part which exhibits any of the }ellow 
colouring of the model. 

vi. Mimic. Clen. et sp. ? (Fa,m. Sti*atiomyi he, subfam. Faphio- 
ceriiHe.) Plate XXII. fig. 6. 

Model. Jlcsostenas sp. nejir picius (Smith). Plate XX 11 . fig. 5. 

Both s])ecies were taken on Mt. Penrissen on the same day, 
and the similarity of then* external appe-a ranee was eijualled by 
the similarity of their method of flight and action when at rest. 
TJio Ichneumon-ily was common enough, and was freijiienily seen 
to liover over a jdaiit for a few minutes, then suddenly drop 
down and pitch on to a leaf, over which it would walk, moving its 
white- banded ant(*nme u[) and dovvui witli a (juick flickering 
movement. The fly, of which only one specimen was caught, 
behaved in exactly the same manner; it wrould hover, then 
suddenly settle and walk over a leaf on its mid and hind pairs of 
legs, waving rapidly up and down iis long front legs, the tibise of 
which being black and the tarsi whif.e, most closely resembled 
the antennae of the Iclineumon-fly. The femora were kept more 
or less pressed against the ventral surface of tlie liead, so that the 
sham antennae seemed actually to arise from the correct position. 
This method of bringing about a resemblance to long antenna is 
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also made \ise of by several species of Calohata and allied genera, 
but in the case here described the mimicry of an Ichneumon-fly 
is carried still further, inasmuch as the coloration is almost 
identical in botli species, viz., black with yellow spots on the head 
and thorax, with alteinate yellow bands on the abdomen, while 
the legs are ochreous with a black band at the apex of the 
femora and tibise. Furthermore, the ample clear wings are very 
similar in both mimic and model (compare flgs. 5 & 6, Plate XXII.). 
The nearest allies of this remarkable fly occur in S. America. 

vii. ULimic. Xyhp/iagus aiK (Fam. Lej)tida‘.) Plate XXII. fig. 8. 

Model. Jlesostenus sp. Plate XXll. fig. 7. 

This example is remarkable for the great elongation of the 
antennsp of the fly. In the previous case it was seen that the 
long antenme of the model were reprejsented by the fore legs of 
the mimic, but here there is an actual copy produced by means 
of a^ veiy unusual modification amongst the Diptera. The 
mimicry is so perfect that it will almost boar a close scrutiny 
through a lens ; the large eyes, prominent clypeus, and inaxillaiy 
palps of the fly give tlie head, even wlien thus closely examined, 
a characteristic llymenopterous appeanince. For the rest, the 
coloration is almost identical in both species : black with yellow 
spots and bands (compare figs. 7 & 8, Plate XXI J.). The larva of 
the fly was found in decayed wood ami presented no very extra- 
onlinary features. 

viii. Mimic. Sepedou sjj, near jav^anicus (J)esv.). (Fam. Scio- 

myzidje.) Plate XXII. fig. 4. 

Model. Collijris emarginaia (Mach). Plate XXTI. fig. 3. 

It is not usual to find amongst the Diptera species which 
mimic any otlier order of insects than the Hyinenoptera. This 
example and a species of CdyphuSj which oTiiy very doubtfully 
can be considered as mimicking a small bug, are tlie only cases 
known to me. 

Both of the .species now under discussion were caught together 
on the wing on Mt. 8eranibu, Sarawak, and when seen alive and 
actively inoying about were not readily distinguishable. As 
cabinet specimens they furnish an instance of the importance of 
field-work in the study of mimicry, and of the unreliability of 
dead impaled insects or mere figures unless, indeed, -both are 
prepared with reference to careful observations of the living 
forms. fly when alive was of a very brilliant blue like that 
of the Collyris, but the colour has now faded to a dusky indigo, 
while the abdomen being much shrunk detracts considerably 
from the previous resemblance. The legs are brilliant red, and 
constituted one of the most conspicuous features of both fly and 
beetle (compare figs. 3 & 4, Plate XXII.). 
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VI. RHYNCHOTA AS lillMICS. 
a. Rhyncliota Hemiptera. 

i. Mimic. A Redaviid, sp. 

Model. Bracon, sp. 

The hug has the elytra, wings, and dorsiil surface of the body 
reddish ochraceous as in certain common Braconida*; the abdomen 
beneath is white ; the apex of the coriaceous pait of the elytra 
is black, thus resembling the black stigma on the fore wing of 
the model ; while both el>i/ra and wings are suftused with fuscous 
as in the model. So perfect is the resemblance between the two 
s])ecies that tlni bug was pkmed in a cabinet together with several 
other Hymenoptei'a, and the mistake was only discovered quite 
recently whilst attempting to arrange the museum collection of 
Bra-conidjp. 

Another speci(is, probably of the same genus of bug, mimics 
another similarly coloured species of Bracon, in tlie same manner 
as above describtHl. 

[>See also under section Converye.at Groa]>s for other examples 
of mimetic Hemiptera.] 

/3. Rhynchota Homoptera. 

ii. Mimic. Issas hruchoidp}^ Plate XIX. fig. 10. 

Model. Alcidpfi^ sp. (Curculionidjv.) JMato XIX. fig. 9. 

This remarl.able little TJomo|>t(‘ron, one e\anq>le only of which 
is itj the British Mustmin from Sumatra,, occurs not uncommonly 
at Kuching on fallmi logs or on living wood, whilst the Weevil 
is fi’e(iuently found beneath tlie Uark of fallen logs, sometimes in 
the very logs on the surface of which is found the mimic. 

The whole apptMiunce of the mimic with its hard convex elytra 
and deceptively powerful legs is veiy weevil-like, and the resem- 
blan(*e was evidt utly noted by the describer. The fore legs are 
much flattened ami in side-view correspond clos(*ly in ap})eara,nce 
to the powerful foie legs of the Alcides (compare figs. 9 10, 

Plate XIX.). 


VII. SPIDERS* AS MIMICS. 

i. Mimic. Cyrtarachne conica (0. Pickard* Cambridge). 

Model. A imllmc. 

The abdomen of fhis Spider is many times larger than the 
cephalothorax and is dorsjilly proiluced into a cone, which appears 
as if tilted backwards. The colour of the abdomen is creamy or 
yellowish white, marked with fine black and greenish lines and 
mottlings, arrangeil in a somewhat concentric manner so as to 

* The Spiders here noted were descrilied in P. Z. S. lOOl, j. p 11 et st(f. pi. \. 
Cj/r(fJtrachne contca vviis> wrongly reconled ui;- uoeurriiig in Sniga])!)ro. 
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represent very closely the whorls of a spirally coiled snail-shelly 
sucli as Helix. 

The spider occurs in Kuching, and is generally found resting on 
leaves, sometimes with the cephalothorax turned right under the 
abdomen, in which position it is readily mistaken for a snail- 
shell, or with the ceplialothorax in the normal position. In the 
latter case, if disturbed, this part of the body is immediately 
doubled under the abdomen and the animal usually rolls off* the 
leaf, especially if a small one, and becomes lost in the decaying 
vegetation cai'peting the ground below. I ha ve been unable to 
discover any web, nor have 1 seen the manner in which the 
animal hunts or seizes its prey, but it seems pmbable that this 
is an example of one of those doubly significant devices whereby 
an animal is enabled not only to avoid its foes (in this case j)re- 
datoiy wasps) but also to appromh its own prey uno])served. 

[Tt is possible that this resembla,nce is cryptic rather than 
mimetic. The former interpi-etation seems to be ^'alid in the 
case of the British h\v\?k, Aspilates yilvaria^ which also l esembles a 
snail-shell.— E. B. P.] 

ii. Mimic. Amycum linen tipes (Pickard-Cain bridge). 

Model. iEcophylln, sinaragdina (Fab.). 

I ain in(l(‘bted to Mr. II. N. Ri<lley for leave to incorpor.ate in 
this paper the observations which he has made on this mimetic 
species, which as yet 1 have failed to find in Borneo. The ant 
under notice is an extremely common and ferocious specie's, 
chiefly remarkable for its nest-building habits. Mr. Ridley has 
described these habits in the Journal of the Asiatic Society, 
Straits Branch, 1890, Ko. 22, p. 345. The spider is of the same 
colour as the ant (reddish brown), and bears on the posterior pai*t 
of the 1 ‘ather acutely pointed abdomen a pair of black eye-like 
spots, so that it is the abdomen of the spider which corresponds 
to the head, the cephalothorax to the alxlomen of the ant. Both 
mimic and model are found together near the nest of the latter, 
and so close is the resemblance between the two that the spider 
is able to prey with impunity pri the ants : I have taken a speci- 
men of a spidei’ with the body of an ant sucked rieai’ly dry in 
its ja ws ; and Mr. Ri<lley has seen an individual pounce on an ant 
and then dropping from its foot-hold on a leaf, hang suspended 
by a silk thread in order to complete its meal in safety. 
No web is spun by the spider, but a round disc of silk, probably 
the egg-cocoon of this species, was found on the under surface 
of a leaf much frequented by the spider and its models. 

iii. Mimic. Salticits aUenaaiua (Pickard- Cambridge). 

Model. An Ant. 

Mr. Ridley also sent me from Singapore a remarkable little 
Attid with a well-marked constriction about the middle of the 
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cophiilotliorux and ji slender abdominal peduncle, so that tlie 
ti iple division of the insect-body is well iinita-tod. The abdominal 
peduncle appears to bear a small scale and the alxlomen is 
elon^i^ated ; the el])owed anteiime of an ant ai'e mimicked by tlie 
anterior pair of le^s of ih(‘ spider. 1 have not been informed 
whctlua* this species, like the preceding, lives in company with 
its models. 


YIJT. CONVER&ENT GROUPS. 

There are certain combinations of colours in distasteful or 
otliej’wise specially pT*otect(id insects whicli may Ijo considered as 
waiTiing: such are, black with yellow bands, black with one broad 
red ba-jid, lla-clv with white tips to the wings, yellow^ or red with 
black spots, r(‘d elytiu or wings more oi* less broadly tipped with 
black ; and w e find insects, belonging to the most diverse orders, 
with one or other of tliese combinations of colours converging to 
a c(*ntial form, a typical distasteful insect. Some of these con- 
v('rging forms may be non-immune and })seudaposematic (examples 
of liatesian mimiciy) ; others may be distasteful themselves and 
synaposematic (examples of Mullerian mimicry). For example, 
all the Lycad.'e are stiongly distasteful, as 1 have proved by 
repeated experiments \ and large numbers of them show^ the same 
t ype of coloration, the anterior third or tw’o-thiids of the elytra 
lanng red, the posterior two-thii*ds f>i* tldrd black, whilst the head 
and thorax are black or red. liesembling the members of this 
group are ten species of Longicorns, belonging to four subfamilies, 
one Olt^j-id, +w’o Jlispids, two EJaters, one Khipidocorid, one 
Eucnemid, or seventeen Ooleojitera in fdl, one moth and several 
.llennptera. Tlie Lyeidfe, then, may be considered as distasteful 
insects which are ehai'aeterized by a definite type of warning 
coloration, whilst the coloration of the insects whicli resemble them 
so closely can hardly he looked on as essentially typical of the 
groups to wliicli the insects lielong. The conspicuous Lycid, 
Li/c(tsloiu i 9 • miuiicked by three Longicorns JtJri/thrus 

\ar., A\ roitmcl icaUis i\ud sU^rnaJia^ and by Kurycephcdas 
hnuli, by a. moth, Idninda by at h'ast four bngs, of whicli 

J]ctaio]>s rahiace.tia and SerinetluL ahdoin inalis alone have been 
identified. 

The arrangement of colours in the Lycid Metriorrh yvclms 
kh'sehi, in the Longicorns Kphies dilaticornts arid J^^rythrus hiapi- 
eaius^ in tlie Hispid Conophora wallacei var., and in a Clerid of 
the genus Tenerm sulcipennis (Gabaii)) is almost identical. 

( kdochro'mi(,s dispar is mimicked by tbeLongicorns/b/r6s^(?6* eximitifi 
and P, viryata, by a Kliipidocerid of the genus AJnnoinaieHy and by 
an uniilentified Eucnemid. The Lycids Ditoneces sp. near fmei- 
coruis and Twphas brevicolUs^ the Ijamiid Longicorn Xyaate torrida, 

J A stvonj? vitality is correlated with this d istasteful ness; I have seen a Lyeid 
lieetle walk awa> apiiareiill.v uniujured after it had been well ])ecked by two or three 
ffuvlh. The (listadeful Kndoniyehida' are also ditlieult to kill (rf. rIno vitality of 
Dantthiu', Arr<£inu\ and lie! iconiiia noted bv >arious author:};. 
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and the Hispid Goyiophora wallacei are much alike in their 
general appearance ; and so too are the Lycids Cautires exceUens 
and Metriorrhynchus acutangulus^ the Elaters Agonischius pecto- 
ralis and -d. (?) sangvbiymipennis^ the Longicorns Xyaste fumosa 
and X, invida, and a Reduviid bug. 

The association of these species in one convergent group is 
represented in a diagrammatic way in Table V. (p. 269) : the species 
other than Lycidte which I consider to be distasteful are indicated 
by an asterisk, but it is not improbable that otluu-s may hereafter 
be proved to be Mullerian rather than Batesitin mimics. 

[The prevalent types of Lycid coloration are very simple, 
being uniform i*ed or ochreous or one of those colours combined 
with black. The same patterns have an immense range corre- 
sponding with the wide distribution of the family over the 
warmer parts of the world. Hence this beautiful group of 
Bornean insects of many orders whicli adopt a coloui*ing chaivic 
teristic of the Lycidae could no doubt be paralleled in nuiny 
countries. Examples of Lycoid American moths belonging to 
distasteful groups are given in Journ. Linn. Soe. (Zool.) vol. xx\i. 
p. 569, Mr. (r. A. K. MarshalL has sent me a wonderful grouj) 
belonging to this type, the ground-colour being ochreous, from 
Salisbury, Rhodesia. The central type is pi*ovided by se\’en 
sj)ecies of Lycidte, and it is resembled by a Telephorid, a 
Melyrid, two Phytophaga, three Cantharidte, three Longicorns, 
many species of llymenoptera Aculeatti, several Hemipteia, a lly 
{Xiphocems)^f\. Zygtenid moth, and an Arctiid Moth. This group 
is briefly mentioned in the Report of the British Association 
(Section D), Bradford Meeting, 1900, p. 79»‘l. - E. B. P.] 

A second group may be fonned out of Coccinellid-like inswts. 
All the well-known Cocci n el lida^ with red or yelhnv elytra spotted 
with black are the central figures of the group, with perhaps an 
excessively common Ctissid, Prioptera octopmictata ; mimicking 
tliese are a Longicorn, Entehpes glauca (l^asc.), two species of 
Lem>a and a Curctdio^ the remarkable new l^ocustid of a genus 
nw\v (TOiiimai'otettix, ft Pentatomid bug of the subfam. ylsopwflp, 
Jjkichia diicalis (Wlk.), and a spider with large red abdomen 
spotted with black. The association is indicated diagiummati- 
i-ally in Table VI. (p. 270) ; the mimics of Coccinellidte, which 
are believed to be Mullerian, are indicated by asterisks. Nearly 
the whole of the species here mentioned are figured on Plate 
XXIJl. figs. 30 to 36. The Lema figured (Zi. quadripunctata) is 
a less perfect mimic than L. femorata. 

The little Dammar-bee Melipmm vidua (Lep.), black with white- 
tipped wings, is an extremely common insect in Borneo, and, though 
stingless, is protected by its ferocious biting and social habits ^ 

^ A certain tree in the jungle near the SHrawak Mueonm was known to harbour a 
nest of this species; when the bees swarmed it was impossible to approach the 
tree without attracting a large number which settled on one’s heir and lace and bit 
so fiercely that a hasty retreat had to be made. A tame monkey, secured by a 
chain and sliding ring to a bamboo polo which contained a nest of another species of 
Melipona<, refused after two attempts to scale the pole when the bees were swarming 
round the mouth of the nest. 
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Table V. 


IIKMIPTERA. 

Scnnf’tha 
ahdimni(ilis * 
ami 

rnhutot tis * 
and ollicis. 


LKIMDOPTKRA. 

PhnitJii 
limbata. * 


ConvergeMt Group 1. 

(Lycoicl pattern.) 

COLEOPTERA. 


Siibfam. 

P}irestxn<e. 

LVC’IDvK. Subt’am. Erjfthrvs 

Pj/renfincp. rotundicoUis. * 


Lycostomus 

GEBTKOl. 


I 


KnHhrus 
(fpiculahis* var. 

Subtam! 
Pj/rcatmte. 
Krpfhrm 
iff malts. * 


Subfam. 
ICurt/phaffina. 
Ptirifcephalut 
luiuU. * 


(U)LEOPTKRA. COLEOPTIRIA. | 

Fam. F.iin. < 'Ai-ornKt)MrH 

Pncnemidfe, Tlhiimiovt ruhe, DiarAtt. 

Cb'iins & Enwmalfi 

sp. P SJ). 


Subfam. 
Pi/restintP. 
Pi/resfes 
exirmns and 
P. viryata. 


(’OI.FOPTKRA. 

Fam. 

lllltpul/f, / 
a anaphora 
wallaeei, var. * 


(v)li:()itkp.a. 

F.im 

('Ifi'iihv MKTRIOKKinN* 
Tnu'rus CHr8 

stdi’tpfnnis.* KIRSCHI 


IIKMIPTERA. 

Keduviid. * 


COLEOPTERA. COLEOPTERA. 


Cautieeb 

EXCELLBEB 

and 

Meteiobehtn- 

ciirs 

ACUTAKGULU8. 

/ 


Fatn. 

Elaterid/r,. 
Ayomsrhini 
? sanywneipennis. 


P'am. 

E later idtr. 
Jffonischiiii 
pectorahs. 


COLEOPTERA. 
P"am. 
ELiipulof. 
Gvnophora 
loallacei. * 



Subfam. 
Ppreshitfe. 
Kn/fhnis 
hiapivutus. ^ 


Subfam. 

Lepturiuff. 

E pint's 
dilalicornis. 


Subfam. 

fiaperdintr. 

Xyaste 

fumosa 

and 

A", itivida. 


Subfam. 
\ Saperdtnce. 
Xyaiti 
torrida. 


The species mentioned in this table are fignrf'd, almo.st 
without exception, on Plato XXllJ. figs, 1 to 2!). 


COLEOPTERA — Loxgicornia, 
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Tahle vr. 

Cower Grmij) 2. 

(C( xr iiiell id pattern .) 

AUAOUNMDA. 
Cu’iius 
A- 
si. ? 

1 


OliTIIOPTKUA 

(Ji'iins 

hear 


COLEOPTEIIA. 

Fam. 

CoCCINELLID.K, - 

e.g. CAKii 

DILATAIA. 


HEM IP TEE A. 

Ulni'hia 
U lint/ IS 


glciica. 


Vhgtophaga. 


Ijemn 

femora tn # 
and 

E. (lunilripnnHata #. 


(Un'cnhoouhr. 
\ Apotlerns 

Cn8sid(F. Javanicas, 

Vrioplem-' 

^-gunefttta #, 




COLEOFrEKA. 


There are two species of Protoanihidium coloured in the same 
way ; and there is a lai*ge concoui’se of insects of diflerent orders 
mimicking this type of coloration, viz. : four Hyinenoptera ; three 
species of Brcicoti^ one with very hairy hind femora and tibife 
simulating the dilated tibim of its model, and a Chalcid, Megalo- 
coins notator (Walk.) ; a Longiconi, Epania singaporensis (Pasc.) ; 
a plume moth ; a Capsid, a Reduviid, and an obscure Hornopterous 
insect ; two flies, Holoceyphala near hirsuta (v. d. Wulp), and 
Toxophora near javana ( W ied .). The resemblances between these 
mimics and the Melipona are in some cases remarkably exact; 
the Longicorn and the Holocephala were taken in the company of 
the bees; all the mimicking Hymenoptera are indistinguishalile 
from their model whilst on the wing. In this group 1 consider 
the Melipona to be the central typical wamingly coloured and 
specially protected insect. Asterisks indicate the convergent 
species which are probably synaposematic in the following dia- 
giammatic arrangement represented in Table VII. (p. 271). The 
whole of the species are shown in Plate XXIII. figs. 37 to 47. 
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Taiile YU. 
(’onrenj^nl Group 0. 

( .l/i 7 ijtonuA ik (* p;i tt I -I'l I .) 

IlVMENni*rKI!\. 

Hrffcon 

s,) ;; 


21 1 na linn on 

noUtfor ' '■p. )«. 


I 


('OLHOITKKA. 


hi/HUIUf 
Sfn</<(jnn‘i ust^. 


LKIMDOPTKUA 


JIVMKNOPTKIJA 

Mei.ipona- 

YIDUA 

and two 
N)>«*CU\S of 

l*U<)TO\NTin ini u. 


II Oinojilpi-tf 

< d'liu's iir. 
lin I to. 


\ 




To rophont 
^j) n(‘.»r ^ 


J lot Oil' phalli f 

v]) nc:ir 

hinttihi. j 


Jit'll IV nd V. 


JlKMlPTKliA. 


A fom til gfou]) is characterized liy tlio following coinhijiMtioii 
of <!olours : black liead, red thoiux, and iridescent green elytra. 
This type of coloration is well illustrated hy a Meiyrid, Prioiwccrus 
cccride(pennis{Pi^rty\ a. Loiigicorn, Knjihrus viridlpennia (daluni), 
an Erotylid, a Hispid, liotryonopa cyanipevnia (Baly), and a (Jha-id. 
It is probable tint the whole of those species are synaposeniatic, as 
is indicated in the accompanying Table YJIF. Group 4 (f>. 272). 
Four of the species are represented on Plate XXJII. figs. 58 to (il . 

A fifth group has a broad red band across the middle of the 
abdomen ; into this will fall two common wasps, Ves2Kt cincUi 
and Polistes sagiitariihs, and their mimics, a Sesiid moth, a fly, 
and a Maiitispa. There is at present no reason for considering 
any of the convergent species sliown in Table YITT. Ginup 5 as 
other than pseudaposeinatic. The Mmitlspa and PoUstes ai*e 
shown in figs. 27 k 26 on Plate XIX., the Vespa and Milesia on 
figs. 13 14 on Plate XXII. 
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Table Vlll. 


Convergent Group 4 . 
(Probably modified Lycoid pattern.) 

Fami. 

Longicornia. TlisjntifF. 

Knithrus Ihtn/oiwpa 

vindipenms. * rj/ttni- 

\ pvunin*. 

\ 

\ 


Convergent Group 5. " 

(Iled^girdled aculeate pattern.) 

DIPTEUA. LEPIDOPTEllA. 
Mihsla Sesia 

vtftjioides. sp. 


Ksiin. 

pRlONOrKlU'S 

((KRin v.l- 
TENNIS. 

\ 

\ 

/ \ 

\ 

Fain. Fain. 

C}erui<v, P^rotgl idee. 

gen. elhp.Pi Tctralangttria 

pgmmidaUx. * 


Vesta 

CINCT^. 

POLISTKS 

SAC+lTTABllJS. 


NEITHOPTEKA. 

Mantinpa 

SJ). 


There isa cousidera})leas.Kembla"e()f unifornily-coloiired oclireou.s 
Rpeeie.s of Pliytopbnga of the families Haltieidie, (InJerucidie, etc., 
and of nniiiieking Longicorns of the subfamilies iiiajierdiim and 
Astatheinm\ these, however, are not included in the table, as 
sufficient examples have been given clearly to illustrate the wide 
distribution of a characteristic type of warning coloration. 


APPENDIX I. 

1. LEPIDOrTERA PnOPALOCERA, byR. Shelfori). 

Elymnias aroa, sp. n. 

cJ. Dark fuscous brown, with the following cream- white 
markings : — Upper side : fore wing^ a submarginal series of spots 
commencing from below the discoidal nervule, the last one 
double; some indistinct notching at the external angle; the 
external margin is somewhat irregularly scalloped : hind wing, a 
sub-discal series of internervular spots and dashes, one of each to 
each interspace, the last interspace but one carrying a double 
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set, the last a single streak ; a series of large submarginaJ 
spots, the last of which fuses with the above-mentioned streak, 
the othei's partially or completely distinct ; some marginal 
irregular mottlings. Wing rather deeply scalloped and sub- 
caudate. pale fuscous; yhre wing, costal area black 

barred with wliite, .scune basal white mottlings, submarginal spots 
more distinct tlian on tlie upper side; hind wing, some basal 
white spots, one below the first subcostal nervule, another just 
below the cell, the subdiscal series very indistinct, the sub- 
mai'ginal series of large spots distinct, a marginal mottled band 
of transverse streaks far more proTK)unced than on the upjMu* 
side, inner margin blackish barre<l with white. Cilia white and 
fuscous altei'nately. Ex])anse 80 mm. 

2 . f^pperaidp paler fuscous, markings as in the male ; under side 
as in the male but the markings more <litluse. Expanse 93 mm. 

IJab. Mt. Penrissen, Sarawak. 

Types in the Sarawak Museum. 

The nearest ally of the s]M3cies appears to be E. liUescens (Jiutb), 

2. C o L K O V T K R A L O N G 1 C O R N J A, by C. ») . OaHAN. 

Zhlota. gen. nov. {Mesas inarn.in). 

Hea<l deeply concave bet\\een the divergent antenniftu-ous 
tubers; front si iglitly com ex, narrowed between the eyes; gena; 
long and somewhat swollen ; eyes divided, rather finely facetted. 
Antenme of the male scarcely longer than the body ; scape stout, 
subclavate, furnished at its apex with a short sjnne behind and a 
narrow cicatrix in front, the latter completely bounded by a 
projecting rim ; tliird joint slender, slightly cin*ved, nearly tvvice 
as long as the fii’st or fourth, armed at the aj^ex with a sharp 
spine; 5th to 11th joints very short, together scarcely longer 
than the 4th ; last five or six joints thickly fringed with long 
hairs underneath, the remaining joints being sparsely cilia te. 
Prothorax trans\erse, rounded and unarmed at the sides. Meso- 
notum witlioul. stj ide.iating area, arcuately emarginate in fi-ont. 
Elytra but little longer than their conjoined width, prominent at 
the shoulders, broadly rounded at the apex ; each furnished a 
little behind the base with a very prominent ridge, surmounted 
by a tuft of long hairs tapering to a point in imittition of a sjiiue. 
Prosternnm strongly arched, almost verticahy sloped behind. 
Mesosternum short and boiizontal behind, subvertical in front. 
Legs subequal in length; femora fusiform; mhldle tibise without 
notch on outer margin; claws of tarsi divergent. 

This new genus com\}S near Cacia (Paso.) in the group or sub- 
family Mesosince ; and in the same section with it should be placed 
the genera Planodes (Newm.) and Cah/mmophis (Thoms.), which 
Lacordaire, on insufficient grounds, withdrew from the Mesosince, 
assigning them a place in his “groupe” Monohmmmdes, The 
genus Ereis (Pasc.), wliich was treated by him in the same way, 
should also be restored to the Mesosince, finding a place near the 
genus Mesosa, 

Proc. Zool. Soc.— 1902, Vol. II. No. XVIIT. 18 
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Zeiota srATiJOMEiiixA, sp. n. (Plate XXIII. fig. 57.) 

Nigro-cymie.a ; capite fere nigro^ in fronte suhnitido, ut7*inqtte 
j}one oculnm infer iorem macula rufofulve^cente notato ; 
2 )rothorace transtyerso^ Uiteraliter rotundatOy antice transversun 
sulcato, tenuiRsime griseo-pitbeacenie ; edytris scU derfse 
^mnctulatis, mgro-cyanets aut tnolacels^ utr'isque maculis 
duahus aut tribus rufofulms notatis una commmii jyaullo 
2 wne scutellurn^ secunda ad marginem extent am pa tdlo qmte 
basin ^ iertia fere ad medium, disci; pedihus nigro-cyamis aivt 
tdokfrceis, sparse ciliatis ; tihiis extus in medio alho-ci nereis. 

Long. 7- 8; lai. mm. 

Hah. Sarawak. 1 ^ in Brit. Mn«., 2 d S from Kuching, 
Sarawak (A'. Shelf ord\ in the Hope Museum, Oxford. 

In the two d specimens in the Hope Museum there Ls a small 
sp(it T*ecldis)i pubescence just under the anterior part of the 
lower lobe of each eye, in adclition to the somewhat larger i*ounde( I 
sjiot of tlie same kind behind the lobe. In these s])ecimens also 
the third reddish spot of each eij’tron that placed a slioit <listance 
liehind the base of the large tufted tubercle, but a litth> more 
externally —is present and distinct, and theie is a cinereous pvtcli 
crossing the elytra Ji little in front of tlie apex. 

APPENDIX II. 

J)esci'i'piions of additional Species mentioned amt figured in 
the accompanying paper. 

[IU^cc*nr(*(l January 6, 1903. J 

1 . L E P I » 0 P T E R A H E T E R O C B R A, by K ARL J ORDAN. 

Mimeuplcea tristis, sp. n. (Plate XXI. fig. 12, $ .) 

d . Body olive-black, with a rather feeble gi’eenisli blue gloss ; 
under side white-spotted as in M.rhadamantha. Wings mummy- 
])rown alK)ve and below, not distinctly metallic, exc.ept costal 
margin of fore wing below and a small dot at bise of fore wing 
above. Fore wing, upper side: a series of brojwl ciea my- white 
streaks fi-om cosbil margin to He^)a rated by the brown vtdns, 

the upper ones reaching from margin halfway to cell, the posterior 
ones shorter and not cjuite touching margin. A series of streaks 
also on liind wing, but htu-e thin, submarginal. The stimks 
present on under side of both wings, bimder than above, all 
reacbirig margin. a 

$ . Similar to d ; streaks of fore wing vestighil and narrow 
above, the five posterioi* ones ending proximally in a small white 
spot, sti'eak M’--M‘^ much longer than the two above and the one 
below it ; streaks of under side of fore wing broader than above, 
but thinner than in male and much more clayisb. No streaks on 
hind wing above, but vestiges of them present on underside. 
(Neumtion of this specimen abnormal on right fore wing.) 

Length of fore wing : d 32, J 36 mm. 
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llah, Nortli Borueo: S fi'om Haiidiikan, June 28, 1894 (I>. 
Oator, in the Triiig Museum) ; 5 t'lom Kuching, Oct. 1895 

(Sarawak Museum, Kuching). 

Neuration similar to that of J/. rJmdainantha, 

2. (Jo EEC) P TER A Longtcornia, by C. J. Gaifan. 

Eii\TrTuus uoTiJXDiroLjjs, sp. n. (Plate XXiri. fig. 6, cf .) 

uYI(/erj eli/tns a hasi fts(j}t,p, paaUo poiie medltini rtijis : antetniis 
quam corjm'P a qnarta parU brevioribusy articulis 5^^ ad 10""* 
ad aplcem aatice dentatis ; prothora>ce. lateraliter rota/ndatoy 
latitadine rnaxuno ad medimny disco tubercidis dtcobus parius 
’iilqro-pilosis vix a>nte nmdiwm posltis instructo ; ehjtris jiostice 
roiuadaiim attetniatls^ atrisqne ad saturam hreidter dentatis. 

Long. 17 ; lat. 4 onn. 

I fab. Mt. Santuhoiig, 2()()0 ft., February 4, 1900. One male 
sp(‘ciim'n. 

Black, with rather more than the basfil half of the elytra red. 
Antenna' about thrc'e- fourths the length of the body, with the 
joints from the fifth to the tenth produced into a tooth at the 
ant(‘i‘()-distal angle. Prothorax rather strongly rounded at the 
side's and ^videst {ilK)ut the middle; the disk with t^vo small 
velvety tubercles placed bjirely in front of the middle. Elytra 
slightly wich'Tiing from the base ii]) to about the postei'icn* third 
or fourth, and thence narrowing towards the apex, where eacih 
c*nds in a small sutui*al spine ; tlie disk of each with a rather 
feeble costci extending from the base to a little beyond the middle. 

This species most resemblc's K. Pasc., but in the latter 

the dark apical area of the elytra is less extensive ; the pre^thorax 
is less roundc'd, is widest bcdiind the middle, and on the disk has 
but a single median cariniform tuberede. 

EiivTunus sTERNALis, sp. u. (Plate XXTII. fig. 7, S •) 

Niger y eh/tris a hasl osqae pone inediain rnfis : prothoraris disco 
iulmrcido mfdiano inter inediutn basing ne.y et utritiqne iaherciilo 
2)arvo paullo ante basin positOy instructo ; eh/tris /wstice 
rotimdaiim attenuatisy utrisque ad snturam sat vatde spinosis ; 
prosterno inter coxas tuherculatOy niesosierno pustice Qninns 
fm'titer tuherculato. 

Long, 20 ; lat. 4^ mm. 

Hah. Mt. Matang, 3600 ft., June 1900. Two male specimens; 
in British Museum and Hope Collection, Oxford. 

Black, with basal, three-fifths of the elytra red. Antenme 
about three-fourths the length of the body ; fifth joint angulatc', 
each of the succeeding joints up to the tenth strongly toothed in 
front at the apex. Prothorax strongly and thickly punctured, 
with a median cariniform tubercle between th(' middle and the 
basi, and a small blunt tubercle on each side of the disk nearer to 
the base. Elytra rather strongly punctured ; the disk of each 
with a well-marked costa reaching from the base to within about 

18* 
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one-fifth from the apex. Prostemum rather strongly tnberculate 
between the coxae ; the mesosternuni with a smaller tubercle on 
its hinder half. 

This is the only species of the genus known to me in which the 
steriiiil processes are distinctly tnberculate. 

Erythrus biapicatus, sp. n. (Plate XXllI. fig. 19, 5 .) 

Niger, prothoracis disco et elytrormn basi rujis, nigro-vitiati^ : 
proiharace ruguloso-punctato, sine tuherculis distinctis ; 
elytris dense granulatis, posiice divaricaiis, atrisque in spinarn 
parvam terminiintilms. 

Long, 15^ ; lot, 3^ mm. 

Hah. Kuching, JVft. Matjing, 3600 ft., June 1900. One female 
example. 

Black, with the disk of the prothorax and the basal thii-d of 
the elytra paiiily red, the red of the pr-othorax being interrupted 
by two black bands extending from the front margin, and by a 
small median spot near the base, while the lod on the base (^f the 
elytra is divided by a narrow band along the suture, and two 
wider bands on each side extending forwards and gradually 
narrowing from the posterior black area. IVothorax rugulose 
punctate, and showing traces only of the tubercles present in most 
of the other species. Elytra veiy densely gianulate, the granuh‘H 
bearing very minute black setic, which are scarcely evident extu’jyt 
on the rufous ai-ens near the base. Metastemum somewhat 
similarly gi’anulatc? to the idytra, and the abdomen much more 
finely so. Antenna* of the female about half the length of the 
bo<ly, wdth the joints from the fifth to the tenth lather broad, and 
angulate at the apex on the anterior side. 

The divergence of the elytra from the suture behind and the 
granuhit.ion of their suiface serve to distinguish this s})ecies from 
all those hitlieito described belonging to the genus. 

Erythrus viridipennis, sp. n. (Plate XXIJI. fig. 58.) 

Niger, prothorace toto rvfo, elytris viridesceniihus aut viridi- 
cyaneis et opacis , an tennis {(S) qn-am cor pore pwullo hreri- 
orihus, ( $ ) medium elytrarum vix superantihus, artlculis 
ad 10^”^ mod jce dilutatis ad apicem deittatis ; protheyrace 
obsolete punctato, supra leviter qaadrl- 7 wdoso ; elytris ere- 
herrime ruguloso-punctatis, apice suhsinuatis ad suturcmi 
breviter spinosis. 

Long. 12-16 ; lat, 2|-3 mm. 

Hah. Mount Matang, near Kuching in Sarawak (3600 ft. alt.), 
June 1900. Five examples; in the British Museum and Hope 
Collection, Oxford. 

Prothorax red above and below% elytra of a dull green or bluish- 
green colour, all the rest of the body together with the legs and 
antennse being black. Prothorax indistinctly punctured, fur- 
nished with four feeble nodules on the disk, two being near the 
middle and two, moi'e widely separated from each other, near 
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the base. Elytra very oli>8ely r\i^ulo8e- punctate, gradually 
widening from the base backwards, brojidly rounded and slightly 
sinuate at the apex, with a short spine on each at the suture. 

NoTHorEus INTERMEDIUS, sp. n. (Plate XIX. fig. 21, d •) 

Corpore svprajCapite toio, pedihas antenriisque fuhm^ his versus 
apicem ittfuscaiis ; thorace suhtm et ahdomine nigro-cyarieis^ 
sed prosUrno mesosiernoqtte medio^ rnaculis dnahus vieUisiemi 
et segnmiio prinio abdominis fuhis, hoc argenteo-sericeo ; 
elytris (quod attinet ad hoc gemu^) perelongatis, apicem 
ahdom inis fere attingentihus. 

Long. 27 ; lat. (pone humeros) 7 mm,. 

Hah. vSarawak, Mt. Penrissen, May 1899. One male example ; 
in the Harawak Mu.seum, Kuching. 

llejvd, anteiiiue ((»xcept tlie last four joints, which are brownish), 
disk of prothorax, and elytra tawny red ; body underneath bluish 
black, but with tlie prosternuni, mesosternunj, a spot on each side 
of the metasternum, and the whole of the first abdominal seg- 
ment tawny, the latter being covered with a silky pubescence 
giving silvery reflexions in certain lights. The elytra, though 
unusually long for this genus, extending nearly to the apex of 
the abdomen, ai’e considerably narrowed from a little behind the 
shoulders, and each in its posterior half is s(‘arcely half as broad 
as it is at the base. The hind tibia* of the male are thickened 
and subcylindT-ical, narrowed towards the base and very slightly 
also towards the distal end. 

This species comes nearest in structural characters to Aphro- 
disium tibiale Hits., from Assjiin, but differs from it in having 
the elytra still more attenuated behind and the front of the head 
narrower. Ritsema placed his species in Aphrodisium as an 
abeiraiit nuunber of that genus ; but considering the re<luction 
in the size of the elytra and the peculiar form of the male hind 
tibiic, 1 believe it to be better placed in HothopexiSy though 
undoul)tedly showing strong affinities with Aphrodisium. His 
species and the one here described are both extremely interesting 
as showing the gradual progress of that modification lea<iing to 
the very shoi'tened elytra and the strongly mimetic forms charac- 
teristi<* of the genus yothopens. 

PsEBENA, gen. nov. 

Head short, as br(md as the prothorax ; eyes finely facetted, 
deeply eniarginate, with the lower lobes rounded, the upper very 
narrow ; palpi short and slender. Antennse (?) a little longer 
than the body, slender, filiform ; 3rd, 4th, E|»nd 5th joints sub- 
equal to one another, each twice as long as the 1st ; 6th distinctly 
shorter than the 5th ; the succeeding joints gradually dimin- 
ishing in length. Prothorax subcylindrical, as broad as it is 
long. Elytra short, squamiform, not reaching beyond the apex 
of the first abdominal sternite. Prosternum narrowed behind ; 
front coxae prominent, their acetabula angulate outwards ami 
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open behind. Mesostennim much broader than the prostcrnum ; 
acetabula of middle coxae open to the epimera. Metathoracic 
episterna rather broad in front, narrowed behind. Femora 
])edunculate at base, gradually thickened into a fusiform club 
towards the distal end. Hind legs much longer than either of 
the anterior pairs ; first joint of hind tarsi longer than the tliree 
siuroeeding joints together. Abdomen normal, its intercoxal 
process rather broad, and obtuse in front. 

This genus, wdiich I was at first inclined to reefer to Ijaeordaire’s 
gi'oup Psehimre^ seems to me, on fuller consideiution of its 
characters, to be better pL'iced in the Necydalinm^ although it 
difters from other members of this group in having no anterioi- 
pi-olongation of the hejid, the front from the intemntennary ridge 
to the clypeal suture being relatively very short, and the clypeus 
scajcely broader than the labium. The Psehilum have certidn 
charact.ers, wanting to the pi*esent genus, which point to an affinity 
with the Auxesincf* and Methimw^wnd^ through thost» grou 2 )S, with 
the (Em hue, 

PSEBENA BREVIPENNIS, sp. n. (Plate XIX. fig. 12, $ .) 

Capite, prothof'oce, elytris ad hamUy articulo jyrmo aatennarum 
et pedihis quatuor anteriorihm rufo-testaceAs ; metasteirno 
medio testaceo^ lateraliter fttsco ; (itdomme medio et pedwn- 
culis femorum 2 ^o 8 iicorum pedlide testaceis; ceteris nigi^o-fascis 
ant nigrls. 

Long. 13-16 mm. 

Hah, Kuching in Sarawak, Sept. 29 and Dec. 4, 1899. Two 
female examples ; in British Museum and Hope Collection, Oxford. 

Head, prothorax, first joint of the anteniue, the four antei*ior 
legs, and the base of the elytra testaceous red. Metjisternum 
testaceous in the middle, dark brown at the sides. Abdomen 
pale testaceous along the ventral surface fi’om the base to the last 
segment, this segment and the lateral bordei s being, like the 
upiDer side, brownish black. Hind legs also black, with the 
femoral stalks pale testaceous or nearly white. The head and 
prothorax are covered with a very faint reddish pubescence, but 
the jprothorax has two slightly raised areas on each aide bare of 
pubescence, The inner jxn'tion of each elytron near the base is 
very closely punctulate and covered with a faint pubescence, the 
outer and ajncal parts being sparsely punctidate and more glossy. 

3, Ooleopteua: Cleridce^ by the Rev. H. S. Gorham 
and 0. J. Gauan. 

Callimbrus oatenatus (Gorham). (Plate XXIII. fig. 54.) 

Higro-suhcceruleus^ sguamis alhis ornatus ; capite creherrime 
svLtiliter^ prothorace elytrisque pwrce distincte punctatis ; 
jrrotJwrotce nUido, ohlongo^ laterihtbs parum ampliatis^ utrinqm 
unidmpressis, cum marginibrn anticis et poaiicis alho- 
squamosis ; elytris opacis, apicibm oblique trmicatis, Itinulis 
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divahits in suigtdo^ exterm wpertm^ albis ; pectore albo ; ore^ 
antennis^ palpis pedlhubsqne testaceis. 

Long, 9 mm. 

Mas ? Tihiis postlcis jnxta apicem deniiculo acnto externe 
muni t is. 

Hab. N.W. Borneo, Kuchin^?. 

Allied to and somewhat resemhliii^ C. mirahilis (lorh. Narrow, 
elongate, and rather sinallej* than the nni({ue type of tha-t species ; 
clothed (including the legs) with very line haii*s. The white 
markings are (as in other species of this genus) composed of 
snow-white scales. Tlie pattern is different from that of C. mira- 
hdis in tha,t there ai-e on each elytron but two white lunules 
unconnectc‘d ; each pair form an oblong J(, but are scarcely joined 
at t.he sutui‘e. Tlie apex is trunwite, Jis in (1. mirahiUs, 

A single example, apparently a male, collected Oct. 6, 1899. 

Tenerus sulcipennis (Oaliaii). 

Niger; prothoracx later(diter nigro-virideficente, diniidio basali 
elyirorwm et plnga sub-semicirculare ad baain pronoti imbe 
rufo-velutina obtecHs^ dimidio apicali elyirorum atro~pubescente, 
Autennis articulis 3" ad lO"'** aniice valde dilatatie, articido 
3" quam 4" panUo angustiore ; pronoto ad 'medium basis 
•panllo gibhoso ; elytris utrisque quadri-sulcatis^ inter stiiHs sat 
latis^ leriter conrexis. 

Long. 11 ; I at, 2;^ onm. 

Hah. Kuching (Marcdi 1900). Two examples; in British 
M usenni am^ Hope Collection, Oxford. 

This sppf'ies seems neiirest allied to T. cingalemis White and 
T. parryanm Gorli., but dilFei*s from these and from all other 
known species of the genus in having the third joint of the 
anteiime almost fis strongly dilated as the fouith, and the elytra 
impresstal with longitudinal grooves. 

4. Coleoptera: Riiyncuopuora, Lrenthidce, 
by Dr. A. Senna. 

Duiuiis siiELFORDi Senna. (Plate XX. fig. 6, J .) 

Moderately elongate, stoiitish, black, provided with whitish 
sciiles of difiei*ing size sunk in the punctures ; the head and the 
mettu’ostrum with punctiform close-set sc^iles, the joints of the 
antennie clothed with long accurnbent scak*s. 

(S . Head slightly longer than broad, with the sides almost 
straight and a fovea between the eyes, which are prominent ; the 
metarostrum is twice as long as the head and hardly nai*i’owed 
l:)efore the antenme ; the prorostruin is short, naked, dark reddish 
brown. The antennep are inserted near the apex of the rosti*um : 
the 3rd joint is longer than the 4th, the 4th a little longer than 
the 5th, the 7tli and 8th subequal ; the three apical joints are 
distinct, slightly thickened and finely pubescent. 

The prothorax is similarly shaped as in J). furcillatus (Gylh.), 
but comparatively broarler; its upper surbice is covered with 
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large* irregulai' punctures, and marked on eneh side with a longi- 
tudinal line of rounded white scales, and in the middle with aline 
of small scales; moreover, punctiform scales are sunk in the 
punctures. 

The elytiu are slightly broader at the base than the prothorax 
in the middle, the sides are parallel, the apex is normally 
narrowed ; they have alxjve three narrow longitudinal costae, the 
interstices between which are punctate and provided with rounded 
scal(‘s ; the sides are foveate, each fovea shows a setiform scale ; 
moreover, a line of rounded sc^jiles is present along the lateral 
margin ; the outer angles of the elytra at the apex are simply 
t(K»thed. 

The melasternum and the base of the abdomen are covered 
uith rounded scales; the rostrum beneath and the legs are 
scatter(*d with scale-like seta*. The r>rd abdominal segment is 
shori. and coirtracted in the middle. 

2 . Agrees with the male in all respects except the follow- 
ing • The body is broader; the bead short, nearly square ; the 
m eta rostrum is shorter, as long as the head ; the prorostrum 
much more elongate, longer than .the metarosirurn ; the antennaj 
aT*e inseiied bet^v(^en the middle of the rostrum and its base ; they 
ar(‘ compaiutively shorter and stouter; the 3rd abdominal 
sc'gment is longer and not contacted. 

Lengtli 17-23 mm. 

//ah, Kuching (N.W. Borneo). 

Allied to I), furcillatus (Gylh.), but the new species has the 
bead shorter and the eyes more prominent ; the prorostrum is 
shorter; the joints of the antenna? are longer, the three apiciil 
ones more distinct; the aj)exof the elytra are broader and slightly 
toothed ; the body is shorter and stouter. The female of the new 
species is, moreover, distinguished by the metarostrum which is 
shorter, and by tlie anteniue which are inserted before the middle 
of the rostrum. 

I liave named this species in honour of Mr, R. Shelford, who has 
kindly presented an interesting collection of Bornean Brenthids 
to the Oxford University Museum. 

Diuhus SILVAMJS Senna. (Plate XX. fig. 4, $ .) 

The female of this species being hitherto undescril)ed, I give a 
shoi’t description of it : — 

The bead is nearly square, with a fovea between the eyes ; 
the metarostrum is short, hardly so long as the head, channelled 
aljove, ojid slightly narrowed before the antennae ; the prorostrum 
is slender, glossy, finely punctured, as long as the head and 
metarostrum taken together. The antennie, which are conse- 
quently more approximate to the base than to the apex of the 
rostrum, are rather stout, with the 3rd joint longer than the 4th, 
the 6th and 7th subequal, the 8th a little shorter, the three 
apical joints well distinct and separate. The prothorax is strongly 
contracted anierinrly, the sides tow'ards the middle are almost 



1002 .] SPIDICRS FROM BOR\EO AND SIN'GArORE. 281 

parallel. The elytra are longer than twice the prothorax, 
narrowed at and sloping rapidly to the apex ; the tails are more 
approximate than those of D. furcillaius (Clylh.) ; moreover, they 
are sliort and almost straight. 

This species, by the shape of the elytra at the apex, is allied to 
I), e^rythropus (Rits.), but easily distinguished by the longer pro- 
rostruui, by the insertion of the antennap being more approxi- 
mate to the }){ise of the rostrum, and by the three apical joints 
being well di^stinct and separated. 

Length ‘to nnn. (the tails excludc^d). 

Hah. Matang (Borneo). 


EXPLANATION OF THE PLATES. 


Platk XIX. 


Fijiurea 16 to 19 aro about twire the natural size : the remainder 
about of the natuial size. 


Fig 1. T)'icinu1tjla rytnna (Thoni«.). 

2. i\tndi/lo<ltra truoudi/lottles (VVehtw.), mature 
indnidual. 

8. Trmmdji/la (fihha (Chaud.). 

4 Condj/lodcra fncondi/loides(W^<<t\\ ), immature 
mdu idual. 

B (*oUf/ns saratml'enfiis (Thoms ). 

6. (UmdijlodfTa Wi^vtw.), ver} young 

individual. 

7. Pbi’ropfiopfn(» agnattis (Chaud ). 

H. GrpUacris, n. .sj). Mcinissima ntgrai^ 

9. Alctdes sp. 

10. iHms hrvehoides (Walk.). 

11. ^dethrus amaenus (Gory), 

12. Pftebena hrevtpf^inifi (Gahaii). 

13. Oherva sirigosa (Pa^c.), \ar., from left side. 

14 Oherea hrcdcall is (Pasc.), fioin left side. 

15. 06ejv<7, y»rolHibl,> n. sp. neai sfriiijroaa (Pase.), from 

left side. 

16. Larva of Kulges amceva (Fab.), from right side. 

17. Larva of JJgmenopus btcvrms (Stoll), from right 

side. 

IH. Larva of Ealges amorna (Fab.), dorsal view. 

19. Laivn of JJgmenojms hfcornis, dorsal view. 

20. Snlins ouroserirens (Guei.). 

21. Eothopeus infermedius {iiiihmi), (J. 

22. Braroii sp. 

23. Mantispa slmuUitrix (McLachl ). 

24. Polishes sj). near diaholtcus (SausB.). 

26. Mnniispa sp 

26. Polisfes sogittarhis (Sauss.). 

27. Mantispa sp. 


Kuching, Fob. 1899. 
Kuching, March 2, 1900. 

Matang, Avig, 1899. 
Kuching, Dec. 12, 1899. 

Kuching, May 14. 1900. 
Kuching, duly 18, 19(K> 

Kuching, Aug 20, 1897. 
Saraw ak. 

Kuching, April 20, 1900. 
Kuching, Sept. 14, 1899. 
Kuching, May 14, 1900. 
Kuching, Dec. 4, l8V>9. 
Kuching, July 26, 1899. 
Kuch ng, March 16,1899. 
Matang, March 14, 1808. 

Kuching, probably 1809, 
Kuching, probably 1899. 

Kuching, probably 1899. 
Knelling, probably 1899. 
Kuching, July 3, 1899. 
Penrisseii, May 1899. 
Matang, Aug. 1899. 
Matang, Aug. 1899. 
Kuching, July 27, 1899. 
Kuching, July 12, 19<X). 
Kuching, July 2, 1898. 
Matang, 3600 ft., June 
1900. 


Pl.ATK XX. 


Figures 4^r, 7«, 8 a, and 10a are about 4 times the natural size : 
the remainder about of the natural size. 


Fig 1. Baryrhynehus dehiaeens (Sch.), • 

2. BaryrhynahvA dehiscens (Sch.), $ . 

8. JJibora sp. 

4. Viurus silvanus (Senna), ? . 

4 a. Left elytron of above. Dorsal view of 
apex, X 4. 

* 5 . TJim'wsforcipatusiWestysr.), 

6. Divrns shelford^^ (Senna), 9* 


Matang, Aug. 1809. 
Kuching, 1899. 
Kuching, Aug. 10, 1899. 
Matang, Aug. 1899. 


Kuching, Sept. 14, 1899. 
Kuching, Nov. 2, 1899. 
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Fitr. 7. 

7 

8 . 

8 

9 . 

10 . 

10 , 

11 , 

12 . 

13. 

14. 
1 ». 
16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 
23. 


. Jiilgttprvinn insiffttis (Paso.), 
rt. Li‘tt elytron of above. Dorsal view of 
apex, X 4. 

SU(ff*nvs (hirtjifhm (Pasc.). 
a. Left el.vtron of above. Dorsal view of 
apex, X 4. 

IhfmoKcus porosvs (Pase.). 

FiCtatoitia moorei (Paw;.), 
t. Left elytron of above. Dorsal view’ of 
H])ex, X 4. 
uFnidia sp. 

Sen. via proJa ta { 1 *a.'* c.) . 

M etrioidcft npirahs (.Jae.), var. 

Fntidopes^ n. sp. near walfacei (Pase.). 
Atdacnphnra luteicovnis (Fab.), var. 
TvopimeUtpa snntilatur (Pase.). 

Orhralea ntpripes (Oliv.), var. 
Asiathesnnicolor (Pasc.)=coee?»m (Pase.). 
Carithera mouhnfi (Halv')« 

Astnthes splendida (Fan.). 

Auttpha Pw/ym (Alld.), var. 

Astathes jutshtahs ('I’hoins.). 

Haplosonpjc alhiconiis (Wied.). 


21. Astnthes enloptern (Pase.) = eyanipennis 
(Thoms.). 

25. Aulncophora hoisdtivnJi (Italy). . 

26. Fnteiopes nmann (Pase.). 

27. jFnidia s]). near heta (Jlalj ). 

28. Chreonnmn, ? n. sp. 

29. Xifhdrechvs pedestris (Pase.). 

30. Cf/lhidre 2 »omvs pereprinns (Pase.). 

31. Vhtorophorus annularis (Pase.). 

32. Ct/lindrrpomus enmis (Pase.). 

it3. ( 'iftindreponms ? form of comis (Pase.). 

34. JJaphisia sp. $ . 

35. Demonax viwrra (Pase.). 

36. JJaphisia h]>. 

37. Ctptnnthm sumatrensis (Lap. & Gor.). 

38. Cri/llis etptoides (Paso.). 

39. Demonax musteta (Pase.). 

40. J.epfura sp. 

41. Xptoireelms decora tus (Pase.). 

42. Leptura sp. near histrionica (Pase,). 

43. Chloridolum cinnpris (Pase.). 

44. Leptura, P ii. sp. ' 

45. Chloridolum sp. near thorn soni (I^Usc.). 

46. Chloridolum thomsoni (Pase.). 

47. Saperdides, ? gen. P sp. 

48. Xpstrocera alcyonea (Paso.). 


Mataiig, Aug. 1890. 


Knelling, Get. 81, 1900. 


Knelling, Jul.v 9, 10(K). 
Kuehing, April 3, 19(X). 


Knelling, Feb. 1899. 

Knelling, Sept. 20, 1899. 
Knelling, Aiig. 1, 1899. 
Saraw'ak. 

Saraw'ak. 

Knelling, Aug. 4, 1897. 
Kuebing,!Mareh 28, DKK). 
Knehing, Ang. 17, 1898, 
Knelling, Aug. 8, 1899. 
Kuebing, Aug. 1899. 

Kuehing, Aug. 11, 1899. 
Kuehing, Ang. 16, 1899. 

Brit. N. Borneo, Sandakan, 
about 1895-6. A. L. (\M)k. 
Bnt. N. Borru*o, Sandakan, 
about 1895 6. A. L. Cook. 
Kuehing, Sejit. 13, 1899. 
Mataiig, Dee. 1898. 

Peiirirtsen, May 1899. 

Peuiisseii, May 1899. 

Kuching, Mareh 28, 1900. 
Kuehing, March 28, 19<K). 
Puukalau Ampat, 5-6000 It., 
base of Peurissou, May 1899 
Kuebing, March 29, 1900. 
Mataiig, Aug. 1899. 

Matung, 36(X) ft., June 1900. 
PeuriKseii, 4500ft., May 17,1899. 
Kuehing, Aug. 4, 1807. 

Tioisan. 

Kuebing, July 17, 1899. 
Paukalan Ampat, 6“0000 R., 
base of Peiirisseu, May 1899. 
Peiirisseu, May 1899. 

Peiirisseu, May 1809. 

Peiirisseu, 420b“46(X) ft., May 
1899. 

Peiirisseu, May 1899. 

Matang, Aug. 1899. 

Peiirifisen, May 1899. 

Kuching, J uly 20, 1900. 
Matang, March 13, 1898. 
Kuching, Sept. 7, 1897. 


Plate XXI. 

The figures are rather over I of the natural size. 

Fig. 1. JDclias pandemia (Wallace), Borneo. 

2. Isbarta pandemia (Rothsch.). Kina Bulu Mt., Borneo, about 


3. Delias aglaia (Linn.), ^ • 

4. Isbarta dissimuluta (Walk.). 

5. " Delias cathara (Grose-Sniith). 

6. Oallamesia (Cyclosia) pieridoides {Wslk.). 

7. Scrohiysra liesper aides (Walk.). 


1898. 

Brit. N. Borneo. Pryer, 1878- 98. 
Sarawak. Wallace. 

I’enrissen, 3500 ft., May 19, 

1899. 

Penriftsen, 3600 ft, May 19, 
1899. 

Limbang River, N. of Sarawak, 
April 1895. £. Bartlett. 
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Fig. 8. 'Etvnisia ohhqniaria (Walk.). 

0. Danisepa lowei (Butl.). 

10. Mhneuplcpa rhadamantha (Butl.), 

11. PemM meneh’iesti (Feld.). 

12. M lutettjjfmj frisfis {Jonhm), 9* 
Id. Trcjtsichrois muLcihcr (Cram.). 

11. Vomq)ehtn mnnp'nafa (duer.). 


Snribas 1(K) miles X.E. Kuching, 
Nov. 1900. 

Blit. N. Borneo, Saiulakaii, 
about 1895 6. A. L. Cook. 
Kuching, Nov. 1896. 

Borneo. 

Kuching, Oct. 1895. 

Brit. N. Borneo, Sumhiknn, 
about 1895 -6. A. L. (’ook. 
Stiraurtk. Wallace. 


Platk XX it. 


Figures 1 and 2 arr' about ^ of the natural sue : the remainder 
about T of ihe natuial size. 


Fig. 1. lafipeH (Drury). 

2. Ht/perechuifiva (v. d. Wulp). 

3. Colltfris cma fyniata (Mael.). 

4. Hepedon sp. nvwv jovavicvs (Desv.). 

5. Mrsoaleuus sp. neur_pic^«.v (Smith). 

6. (len. et sp. ? Fain. Strationi) id:e, Subfani. 

Ritphiocerhue. 

7. Mcsostenm sp. 

8. ? XplophdpuH sp. 

9. Sitfiiis aericoanuio (Smith). 

10. hopitria sp near tonmnal is (\. d. Wulp). 

11. Marrtiwnvs' violacca (Lep.). 

12. Mulas n. sp. 

Id. Vespa ciuehi (Kah.). 

11. Milesia resjHJuIes {WnW). 


Matang, March 1898. 
Kuching, Feb. 1899. 

Mt. Serambu, Dec. 1898. 

Mt. Serambu, Dec. 1898. 
Peiinsseu, May 1899. 
Penrissen, May 1899. 

Pankalan Amput, 6-60CK) ft., 
base of Penrissen, May 1899. 
Penrissen, May 1899. 
Kuching, Feb.‘ 2, 1898. 
Kuching, July 29, 1899. 
Matang, March 13, 1898. 

Mt. Santubong, Aug. 1900. 
Matang, HtKM) ft., June 1898. 
Kuching, Ajiril j, 1900. 


Plate XXiri. 


Fig. 


The figures aie slightl} redueed. 


1. Kcfatnp<i ruhiacens (A. A S.). 

2. tierinefha abdominahs (Fab.). 

3. rhanda Jimhnta (WUgiii.). 

4. Lpeosfonms (/esi nn (Jllouig.), 9* 
6. Pi/cos(omus tp\sfroi (Bourg.), 

6. Krplhras rotundicolUs 

7. Kri/thriis sternnlis {Vn\\\i\\\), 


Matang, Dec. 1897. , 
Botanic Dardens, Singapore, 
Jan. 1899. 

Botanic linrdens, Singapore, 
Jan. 1899. 

Kuching, July 12, 1899. 
Mt. Santubong, 29(X) tt., 
Feb. 4, 1900. 

Mt. Santubong, 2000 ft., 
Fi‘b. 4, 1900. 

Matang, 3(KK) ft., June 
1900. 


8. apirvJatns (Pase.), var. 

9. Uhipidocerida*, ? gen. Knnomates, 

10. Kucneinahe, ? gen. ?s]». 

n. Caloe/innnus {M tcroapchus) dispar 
Waterb.), 9* 

12. Pt/resthcs rirqata (Pasc.). 


Matang, Aug. 1899. 
Matang, Dt*e. 1898 
Kuching, July 2, 1900. 

(C. Matang, Aug. 1899. 

Matang, 3600 feet, June 
1900. 


13. Kurpcephnlns lundi (Fab.). 

14. Tenervs sulripennts (Gahan). 

16. Gonopborn wallacei (Baly), var. 

16. Metriorrbpnchicslcit^sc/ti {V. W&Uir\\.)f 

17. „ M (C. Waterh.), ^ . 

18. JSphies dilaticornU (Pasc.), var. <J. 

19. Erpthrus hiapicatus (Gahan), 9 . 


Kuching, May 7, 19(X). 
Kuching, March 14, 1900. 
Kuching, May 28, 1900. 
Kuching, Aug. 15, 1899. 
Kuching, May 28, 19(X). 
Matang, 3600 ft., June 
1900. 

Matang, 3600 ft., Juno 
1900. 


20. Affonischius ? sanguineipennis (Cand.). 

21. Jgonischiit^ pectoralis (Cand.). 

22. Iteduviid sp. 

23. Melampprvs actUavgulvs (Boui*g.), 

24. CuM^ircs c,rc£7/cw« (C\ Waterh.), 9* 


Kuching, May 16, 1900. 
Kuching. May 16, 1900. 
Sarawak. 

Matang, Aug. 1899. 
Kuching, Sept. 6, 1899. 
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Fip:. 25. Ayaste fimosa (Pasc.). 

2fi. Xyaste imnda (Past*.). 

27. Oonophora wailacei (Haly). 

2H. Taphes hrfivicollis (C. Waterli.), 9 • 

29. Ditnnecen sp. near fusci corn is (Oorh.). 

MO. Cana dihifata (Fab.). 

31. Prioptera octopunctata (Fab.). 

32. KnteJopes glauca (Gut'T.). 

33. Jilachta ducalis (Walk.). 

34. liOcustiJ of now ^eiiUH near Gammarotcttix. 

35. Lema qmidnpunclata (Oliv.). 

33. Apndrrna Javanicus (J<‘ki*l). 

37. Ptorophond, j^robably near grenua Coremagmn. 

38. Tiracon sp. 

39. Honiopteron of genii'* probably near lirixui. 
44). Vpania sinqapnrcnsts (Thoms.). 

41. Jtelipnna vidua (Lepel.). 

42. Capsid sp. 

43. TTohcephala ? hirsvta (v d. Wulp). 

44. Megalocolus nnfator (Walk.). 

45. Reduviid sp. 

46. To.cophora, n. sp. near,/a»rt/m (W'^ietl.). 

47. Bra con sp. 

48. Mntilln sp. near urania (Smith). 

49. Tiliiccra^ n. sj). near T. bibaltenta (dorh ) 
60. Cladophorus atrufuscus (C. Waterb.), V . 

51. „ ,, (C. Waterb.), . * 

52. Tencrus sulci pennis (Gaban)* 

53. Gallimeriis bellus (Gorb.). 

54. CaHimcrus catenatus (Gorb.). 

66. Daphisia pulchclla (Past* ). 

56. Spathomelcs, n. s]) near S. turrifus (Gerst.). 

67. Zelota spathomeiina (Gaban). 

58. Ergthrus nri lipennis (Gaban). 

59. Prionocerus caerulei pennis (Perty). 

60. Tetralanguria pgramidata (Fab.). 

61. Botrgonopa eganipennis (Baly). 


Kuching, March 23, 1900. 
Kuching, July 10, 1899. 
Kuching, Aug. 1897. 
Kuching, Jan. 24. 19(M). 
Kuching, Sept. 6, 1899. 
Matang. March 13, 1898. 
Sarawak. 

Ponri^Hcn. May 1899. 
Kuching, Dec. 13. 190). 
Kuching, Feb. 2, 1901. 
Kucliing, Oct.. 12, 1899. 
Kuching, April 4, 190u. 
Kuching. Jan. 16, 1901. 
Kuching, April 24, 1900. 
Kuching, Jan. 17, 1901. 
Penrivsen, May 1899. 
Knelling, May 8, 1000. 
Kuching, June 22, 19(X), 
Kuching, May 3, 190*). 
Kuching, April 24, 19(K). 
Kuching, Sept. 16, 1899. 
Kuching, May 16, 1900 
Kuching, Aug. 11, 19(W). 
Kuching, July 17, 1899. 
Kuching, Aug. 1899. 
Kuching, March 16, 1900. 
Kuching, April 14, 1900. 
Kuching, Mai’ch 30, 19.X). 
Kuching, Dec. 13, 1899. 
Kuching, Oct. 6, 1899. 
Kuching, June 19, 1900. 
Kuching, Oct. 15, 1897. 
Knelling, Dec. 12, 1899 
Matang, 36(X) ft., June 
DHK). 

Kuching, May 4, 1900. 
Kuching, Dec. 8, 1899. 
Kuching, Feb. 24, 1899. 


2. On tho (lassification of the Fis1)e8 of the Suborder 
Plectognathi ; with Notes and Deseriptions of new 
Species from Sjieciinens in the British TVliiseuin Collec- 
tion. By C. Tatk Regan, B.A.^ 

[]leccivi*d September 26, 1902.] 

(Plates XXIV. & XX Y.* and Te.xt-figures 50-59.) 

Part I.- CLASkSIFICATION. 

In the systematic account whiijh follows are embodied the 
results of a study of tlie Pleciognathons fishes, and especially of 
their osteology, which I have made. The numerous characters 
of importance which have hitherto been overlooked or misunder- 
stood by ichthyologists will serve Jis an apology for the present 
piper. My sincere thanks are due to Mr. Boulanger for criticisiu 
and suggestions, which his wide experience has made invaluable. 

The IRectognathi are here treated of as a distinct suborder, as 

' Communicated by G. A. BouLsnciBR, V.P.Z.S. 

> For explanation of the Platoe, see p. 303 . 
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although tlv(Te can b(* no question as to tlie close relationship of 
the less sp(‘cialize(l forms to tlie Acaiitliuridfe, their difiereiices 
from that family an* sufficiently gn‘fit to admit of a definition 
whicli sej)arat(*s them fj*om the Ac-iUitho])tery^di, and at the sjime 
time includes tlie more aherrant and s])(‘cia]ized forius. 

The feature ot most importance in diagnosin^f the suljtu'der 
Vlectognathi is tiie absence of rilis. altliou^^h in some well-ossitie*! 
ej»ij>leurals are present wliich }ia\(* lieen mistak(*n for ribs. Tv\o 
divisions ai“(‘ rt’co^nnzed, foi- v\hi(‘h tlie names Sclei'odermi ami 
(lymnodontes, oripiially j)r(>posed by Cuvier, are retaiu(‘d. Tlu^ 
"JViodont ida*, bow i‘v er, ai e removed from tlie latter division and 
placed in tin* form(*r, the stiaicture of tlieir pectoral arcli and 
vei’tebiMl column, as well as thf* presence of a pelv'is and of well- 
ossifit*d epiphuirals, indicating th<*ir close lelationsliip to the 
Triacantbida* and Halistida* ; whilst tin* coal(\scenc(‘ of tlie teeth 
in the jaws is a feature^ of little iniportaiK‘e, and has. as })iobably 
as not, ori^inat(*d indepemh‘nt]y in these fishes and in the 
(lymnodontes. 

The Ostraciontida- do not seem to me to diilei* sufficiently from 
the Sclerodermi to rank as another division — Ostracodermi. Their 
very close relationship to the ]kilisti(he is ajifiareiit in their 
jihysio^iiomy and m tlu* structurt* of tlu‘ir skeleton ; wdiilst the 
absence of epijiburals and of tlie jit'lvis is obviously due to 
th(‘ development of tlie (‘xoskeletoii, wliicli, however, is not veiy 
difleient fiom that> of many sp(*cies of which have 

exoskeletal })latt‘s distinctU hexagonal in certain areas. 1 havi* 
inserted notes after the diagnoses, explaining the omission of 
characters before* used oi* tlie aildition of tlmse now used for the 
first time. 


Suborder P LKCTUt 1 N A TUI. 

Similar to tlu* Acaiithojiterygii, but without ribs ; with tin* post- 
temporal short, simf>le, and completely unit(*d by suture to the 
squamosal, and the ]»el\ic bones, if present, more or less com- 
})letely CO ossi til'd, iiranchial ajK'iCures veiy restricted. Pn - 
iiiaxillaries and maxillaries often firmly united, opercular Imuhs 
moi*e or less reiluceil, and scales usually osseous {ir spinate. 

Cuvier characterized the Plectogiiathi as having no libs, but 
other systeiiiatists have geneially agreed that ribs are piesenf in 
Jialisies, Triac(ndh(is. 7'riodou. Ac. I find that the so-called ribs of 
th(* Triacanthida* and Halistithe are epiph'urals, which are attaclu'd 
to the anterior caudal vertelnw as well as to the pra*caudals 
(text-fig. 56. p. aiid are intermuscular bones, not bordering 

the abdominal cavity. I have unfoitunately had no opjiortuuity 
of examining the skeleton of Triodov, but have had to rely oil 
the memoirs of Hollard ’ and Dareste ® ; but 1 think I ain justifit-il 
in supposing that in Triodon^ as in Balistes and Triacant/ms, 

* Ann. Sci. Nat. (H) \\. 1863, p. 71 ; (4) viii 1867, p. 276, and (4) \ni. 1880, p. 1. 

‘ Ann. Sci Kat. t'b xii. 1819, ]>. 88, and (3) 1850, I 05 . 
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which it so clost‘ly i-esciiihles in other skeletal characters, the so> 
called ribs are epipleurals. 

Ill the Plectognathi the post- tern jioi'al is more reduced and 
more intimately connected with the skull than in the Acanthiirida*, 
in whicli family it is attached by its proximal and distal ends, but 
s(‘paraied from the skull by a foramen for most of its len^dli. 

The co-ossification of the pelvic bones is more complete in these 
fishes than in tlie Acanthurhhe. 


Text-fig. 56. 



Pvu'caudal an<l anterior nuidal vortebra’, with cpirleurals, of Bahstes aculenfm. 


In T)r. Gill’s diagnosis of the Plectognathi oc;cur the words : 
“ The elements of the lower jaw consolidated into two pieces 
rejiresenting tlu^ rami this appli<‘S very well to tlu^ Sclerodermi, 
but in the Gymnodontes the sutin*e between dentary and arti- 
culare is quite evident, ami in Mola at any rate these, bones can 
scarcdy be described as ronsoli<lated. Another chara<‘ter use<l by 
Gill to define the Plectogiuithi is “Interoperculum detached from 
the oth(‘r ojiercular bones, reduced and more or less rod-like in 
form.” 1 find that in the Bderodermi tliis bone is rod -like 
anteriorly, and posteriorly expanded jmd attached to the sub- 
ojierculiim, this posterior j)ortion being in some cast's, e. g. lYia- 
crmthm, strongly ossified, in others, e. g. Osira^wn, almost entirely 
membranous. In the Gyrnnotlontes it is rod-like, but only in the 
Tetrodontidse is it unconnected |K)steriorly w ith the suboperculum. 

Division 1. BcLERonERMI^ 

Supra-clavicle vertical ; pterygials (pectoi'al basal ia.) not enlarged, 
movably attached by ligament to the scapula and coracoid, three 
to the former and one to the latter. All the vertebrae with the 
neural arches foiming a single spine. Basis cranii more or less 
distinctly double. Dentary and m'ticulare completely co-ossified. 

' Trnrhi/^ephalvs De Vis {tipc Tsrliudi), described ns a Sclerodcrm in Proc. Linn. 
Soc. viii. 1883, p 466, is evidently not a Plectognath. 
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»Sj)in()iis <lors;tl, if of ft"W rays; no anal spines; vontrals, 

if presc‘iit, eaeh r(*pres(*iitH(l })y a. spine (rarely with th6 addition 
of one or two rudiirieiitiiry soft rays). Caudal rays in small 
number, ten to eighteen. 

Four fjiinilit'S : Ti’iaeanthhhe, Triodontiihe, Balistidie, and 
Ostr.t(*j(mti<be. 

In tl\e fislies of tliis division the })eetoral areh is very similar 
to tliat of the Acantliiiridfe, (‘Aeept that the post-temjKmil is 
eomplet('ly united Miturally to the scjuaniosal. The vertebral 
eoluninalM) i.s like that of Pereiform fislies; and although Dareste 
has asta-iln'd to Tnodoii dia}K)physes on the posterior pra*eaudal 
and most of tlie caudal vertebra*, it is evident, from studying his 
lignre ami comparing w'ith sk;(*letons of Trlneanthua ami 
that h(* IS referring to the pra*zygapo])hyses, wliieh are somewdiat 
(‘ulargt'il in Ihis r(‘gion in .dl these fishes. 


Family 1. TiiiACAXTiiiD.^i:. 

Pra‘(‘amlal vertebra* with jiarapophyses from the third or fourth 
to the last ; (‘pijilenrals present. JVieorbital not ossified; ethmoid 
r(*gion high, a larg(‘ nasal cavity bounded by ethmoid and }>ra‘- 
frontal ; jialatim* aich lirnily united tr) the skull ; premaxillaries 
protra,ctil(‘, fr(*(* from the imixillaries ; te(*th in the jaw\s se})arate, 
coni(;al or incisoi-like : pa la t(‘ toothless ; fourth upper pharyngeals 
tootlu‘d ; lo\v(‘r pharyngeals separate; opmTular bones reduced, 
Init. wnth their normal relations. Pelvis present, firmly united to 
tile pectoral arch, d’wo nosirils on (‘a,(‘h side. Four gills, a, slit 
behind tlie fourth ; j»s(*iidobranchue prest*nt ; six braiichiostegals. 
Scales small, sometimes s])inate or oss(*ous. Sjiinous dorsal wntiv 
tw'o to six sjiines; soft dorsal and anal of moderate length or 
rat hei* sliort ; vontrals each repr<*seuted i)V a. strong spint*, with 
an inner basal km>l) which huhs it when (*verted, rarely wdth tin* 
addition of one or two rudimentary soft rays. Air-bladd(‘r 
prt*sent. 

(tPitera. 

1. Till \('A VTin s ^ Chiv. Body eoinpresst'd, caudal peduncle 
long and slcmler. Scab's small, rough. Lateral line present. 
I). lY V^, 22 25; A. 10 20. Ventrals without soft rays. 
Caiulal forki'd, with 12 rays. A .series of inci.sors in eacli jaw , 
with a few inner rounded teeth. Twenty vertebrie. 

2. TiirACAvrnoDKS Bleeker. - Body compre.s.sed, caudal 
])(*dimcle short. Scales small, juxbiposeil. Xo distinct lati'ral 

• TIk* ()lijr«>r(*n<* Aranthop1enr^(S Ag«.ssi/ has a r()iuid(‘(l caudal, but iii 

other respects s(*t*ms .scarcely dittereiit from Triacavfhm. 

2 SpuMCKvthus Ajra'.siz, from the Koceiie of Monte Jlolcu, ma;^ helonp: to tins 
family. It ivsenihlcs Triavanffiodex in its dorsal, Hiiah and caudal tins, except that 
the six dorsal spines are very lonp; ami strontr. The eve is placed hiji:h, below the 
tirst dorsal h]»aie, and tin* teeth are stout and eonical. The pelv ih and ventral tins 
were apparently not strongrly developt*d, and Gill considers this tish to be the type of 
a separate family. 
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line. Domil with A"- VI spines. Soft dorsal and anal rather 
shorter than in Triamnthus ; ventrals usually with one or two 
rudinientaiy soft rays ; ciaudal roun<led. Jaws with a series of 
conical teeth, and usually a few inner teeth, Ilollardia Poey 
seems not distinct from this genus. 

3. irALiMoniiTiTTUGCS Alcock.- Body low, comprosvsed, with 
sliort caudal peduncle. Scales small, spinate. No lateral line. 
Snout much produced, lower jaw projecting. D. II, 13 ; A. 12. 
Yi'iitrals without soft rays. Caudal rounded. Teeth very small, 
conical, in a single series. 

Family 2. TRionoxTiUyv:. 

PraH'audal vertehne without parapo})hyses ; epipleurals well- 
developed. Premax diaries not protractile, lirmly united to the 
maxillaries ; teetli in the jaws coalescent. Pelvis replugs ‘iited ly 
a single long hone, movahly attached to the pectoi*al arcli. No 
spinous dorsal ; soft ilorsaland anal short; noMuitrals. Ahdoimui 
with a dilatable sac, kept expandeil by the movabh' pelvis; lower 
part of sac a flap of skin into wdiich the air does not enter. In 
other (‘haracters like tlie Triacanthi da*. 

Geniiif, 

Triodon. - Body compressed, caudal peduncle long and slender. 
Scales osseous. Caudal forked, with 1 8 rays. Tw enty A ei tebra*. 

Although iinahle to examine a skeleton of this gi'iius, a study 
of the figures and descriptions published has (‘-onvinced me that 
tlie skull, verti*bral column, and pectnral arch are t*xtiemely like 
tliose of Triacanthus^ wliilst the scales, movable pelvis, \entral 
sac and flap are similar to those of the Balistida*. The only 
features wdiich link this family to the Tetrodontida*, in the 
neighbourhood of which it has generally been placed, are the 
comp«irativ(*ly unimporUiiit characters of the (ioalosced teeth and 
absent spinous dorsal. It would he interesting to know whethtu* 
the fourth upper pharyngeals are w^ell-dev(‘]oped and toothed, as 
in 7Viacanthm, oi- rudimentary and toothless, as in Balwies. 

Family 3. BAWSTin/E. 

Pnecaiidal vertebra^ with well developed parapoph>ses to whi(*h 
epipleurals are attached. Pneorhital more or less fwsified. 
Ethmoid region long, without distinct nawil cjivities. Palatine 
movahly articulated with ectopterygoid, or else ('utii-ely free fj'orn 
it. Premaxi llarics not protractile, firmly unite<l to the 
maxillaries. Fourth upper pharyngeals rudimentary, not tooth(‘d. 
Incisor-like teeth in the jaws. Pelvis long, movable. Hpinous 
dorsal with one to three spines, the first, if strong, followed by a 
second which locks it when erected. Soft dorsal and anal long or 
of moderate length. Ventrals, if present, represented b}' a single 
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short rongli sjuuo at tlu‘ 07 k 1 of tlu* polxis. IMo.st of tlu* ]»rn"' 
caudal iutcriKairals (‘o-ossified to form i\ Ixmy ti’ongli, attatdicd to 
tlic skidl, aial i‘(‘rciving tlic rctra.ctc<l dorsal s])im‘s. in otlior 
cliai’acteis similar to the two 2 >Fcce(liiig families. 


Genera. 

1. Balistes LiuTi,^ — Body c«)mprcs.sR], caudal ])c‘diim'k‘ short. 
Scales moderate or larg(‘, juxta|M>sed, oss(‘ous. Jaws usually even 
in front, (lilhopoiiiugs ludimd tlie (yes. J)orsal usually with 
3 splines — the lirst strong aiul just hehind th(‘ tlui second 
locking it wduai ei’ecled, tli(‘ thii'd, if present, r(‘ni()t(‘ fi'om them. 
Soft dorsal with 2.1-95 rays. Anal wutli 20 10. t'andal rounded 
or truncate, the outer rays often more or l(‘ss produced. JVIms 
ju'ojecting. A'entrals r(‘p!-esent.ed hy a shortr, rough, movahh* spim*. 
The moN’ahh' j>elvis, alMlominal sac, and \ential tlap are vtay 
similar to those of Triodou. ])ut mu(*h less (hwelojad. J’alatine 
T'sha 2 >ed, the cross pi(‘ce art icula ting with ethmoid and maxillary, 
the V(‘rtical limb with the ect( » 2 )U‘r\ goid. Vertehi*a‘ IS. 

2. MoNAf'ANTin^s (hiv.-- J )itlcrs fiom lialisU'Sihx that the scabs 
an' .smalb r; tin* palatuu* is .a .straight rod attached to maxillary 
and ethmoid, liaMiig lost, the lower V(‘rti cal limh which in JUiUaies 
articulat(\s wdth tlu' I'ct opUaygoid ; the tliird dorsal s[>im‘ is 
alw’ays absent, and the caudal always rounded, d'he lirst dorsal 
spine is aho\(‘ tlie eye', and if it has distinct harhs t h(\s(‘ are 
usually arranged in two scaa'es. The gill-o])euings are often Indow 
the p()st(*rior pavt of tlu* lye. There ari‘ 18 Nerttdtra*. 

In this giMius art* included all tho.se s 2 )ecies of Jfonficanihits, as 
under, stood hy ( hint her, with a movalde \cntral .spiiu*. 

Tlu* transition is peidVct from lho.se with a rough dorsal .s^iine 
without di.stuict harhs, to tho.se wdth a stu-iiss of minute harhs on 
each side, and .so to tho.se w'ith harhs strongly develo^u'd. 

M. pcniciUnjrras (Juv. belongs tn this gtanis, tin* \t*ntral .sjiine 
being iiiovahb*, and the l,arhs on tlu* dor.sal spine (*xactly similar 
to tho.se (if theclosely-allit'd J/. although their r(*gular 

arrangenu'iit is ohscurt'd by the well-dt'velojx^d th ‘.shy filaments. 
In tlu* dev(‘lopnu*nt of the ventral sac and llaji, sonu* s2XH'ie.s of 
this g(*nus ahiio.st rival Triodon. 

9. Paijallteres Bb*eker. J)ifiei*s from Monacanthifs in that 
the singb^ doi’sal sjnue is w’eak, m^t fully erectile, and tlu* V(*ntral 
sjnne is ab.seiit, or .small and fixed. 

4. Pseitdaluticues Bleeker. Differs from Monacanthufi in that, 
the dorsal spine is in a,dvance of tlu* orbit, the ventral s])iiu* is 
abs(mt, and the [lelvis is entirely concealed. 

5. PsEUDOMONACANTiirs Bleekcr. — Differs from }fonaranthus i\\ 
that the ventral sjiine is immovable, ankylosed to the jielvis, and 

^ Thf* Olij^oceiu* gronus Acanthnderma Agassi/, i.s scarcely distintrui'.hable from 
Jialistes. 

Puor. Zoor. Sor. 1902, Vol. JI. No. XIX. 
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tho barbs of tho dorsal spine, if distinct, are usually in four series. 
Tberc are 1 9 or 20 vei'tebne. In this genus the gradation is 
perfect from tliose species without barbs to tliose with four equi- 
distant series of strong barbs. 

(). Alutera Cuv. — Diffei’s from Pse^idomonacaiithmiw that the 
dorsal spine is feeble, the ventral spine is absent, the pelvis is 
entirely concealed, and the doi*sal and anal rays usually in gi*eater 
number. The lower jaw is projecting, the gill-openings obli(]ue 
and below the eye, and the vertebrje number 21. 

7. PsiLOOEPHALUS Swainson. - Differs from Ahtirra in its more 
elongate body, very feeble dorsal spine, lower jaw with a barbel, 
gill-openings in advance of the eye, and veitebrae numl)ering 
29-:i0. 

This family has well-defined characters, and the relations of 
the various genera are very clear ; its division into subfamilies is 
without value, and if Balifites and Psilocpphaliis are to rank as 
distinct families, Mortacanthus^ Alatera^ ParahUeres^ and Psend- 
aluteres should receive the same treatment, and tlie llalistidie (as 
here understood) be raised to the rank of a division. 

8ome authors have stated that the symplectic is not ossified in 
the fishes of this and the next family. I find that in all cases it 
is present as a small but distinct ossification attached to the lower 
njargin of the mi*ta pterygoid between stylo-hyal ami quadrate ; 
the stylo-hyal has shifted its attachment forwards from the hyo- 
mandibular to the anterior part of the lower margin of the 
metapteiygt)id, and has, as it were, pushed the symplectic in 
front of it. 


Family 4. OstraciontiD/E. 

Closely allied to the Balistidje, but with feeble parapophyses, 
no epipleurals, prawbital not ossified, palatine immovable, pelvis 
absent, no spinous dorsal, no ventrals, soft dorsal and anal shoi-t. 
Clavicles, coracoids, and j)ost-clavicles much expanded. Scal(‘s 
represented by large, juxtaposed, bony plates, mostly hexagonal 
and immovably united. 

Genera, 

1. ARACANAOray. — Body ovate or orbicular. Carapace ceasing 
before the dorsal and anal fins, with more or less distinct longi- 
tudinal ridges, 3 on each side, and often a dorsiil and ventral 
ridge; some isolate^ plates on the caudal peduncle. D. 10-12. 
A. 10—12. Caudal truncate or rounded. Sixteen vertebrie, not 
elongate, subequal in length except the two preceding tlie square 
hypural, which are shoi-tened. 

2. OsTRACiON Linn.-— Body 4- or fi-sided ; carapace extending 
beyond and closed behind the anal fin, with two prominent ridges 
on each side and often a doi'sal ndge. Caudal peduncle naked. 
1). 9-10. A. 9-10. Caudal tiTincate or rounded. Sixteen 
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vertebra^, not elongate^ subequal in length except the tliree 
pi'eceding the square hypural, which are extremely shortened. 

3. LACTOPnRY.s Swainson.-- Body 3-sided ; carapace with three 
})roniinent ridgo.s, a dorsiil and two ventro- lateral. Yertebrfe 
fourteen, the first eight elongate, the four preceding the oblong 
hypural shortened. In other cha,raetei*s like Ostraclon, 


Di\'i8ion 2. G y m n o d o x t e s. 

Supra clavicle oblique, sometimes nearly horizontal ; lower three 
pterygials enlarged an<l iTumovably united to the coraco-scapnlar 
cartilage; upper pterygial small, suturally united 1o the scapula 
(seti text-fig. 57). Anterior vertebra* with bifid divergent neural 
spines. Basis cranil simple. Suture b(*tvveen deiitary and articu- 
lare evident. IMvis ab.sent. No spinous dorsjil ; no anal spines ; 
no ventrals ; caii<lal rays, if present, ten to tweh e in number. 

Three families : Tetrodontida', Diodontidiv, Molidic. 

1 c^mnot find that the true interpretation of the bones of the 
pectoral arch in these fishes has been previously published. On 
a superficial examination there appears to bo no scapula, and the 
pectoral fin to be supported by a series of four enlarged pterygials. 
In fact, the united upper pteiygial and scapula togelhei* I'esemble 
one of the enlarged })terygials, both in size and .-hap(', whil*<t llie 


Text- fig. 57. 



half (jniirr '^uio) of poctoral arches of (A) Duxloit inntHttlafus an;l 
(B) Jiaiistes verrucoms, 

scl.^ svipraclaN iclo ; rf., clavicle ; })cl.y postclaviclo ; «c., scapula ; 
cor., coracoid ; ptr,, pterygials. 

scapular foramen corresponds to one of the series of interspaces 
between them. The feature of the pterygials being immovably 
attached to the scapula and coiucoid, either directly or synchon- 
drosially, is worth notice. The pectoral arch is so strikingly 
similar in all three families, that Siebenrock’s suggestion that in 
Mola the bone which attaches the clavicle to the skull is the post- 
temporal, and not the supraclaviole as in Tetrodontida', cannot 
be aecM'pted. 

11 )» 
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It has born assci‘fco<l that the term spina hifida is not correctly 
applied to tljH neural spiiu' of the anterior vertebra? in these 
fishes, because the inniral canal is closed ; but in the Moluhe this 
is not th(» case, and in tlie J )iodontid.*e the neural canal isopen 
above in the })osterior pra'caudal r(*gion ; the ant(‘rior bifid spiiu'S 
are in all cases obviously homologous and forming oiu* series with 
the single neural sjanes which succeed them, and wlnm the 
neural canal is closed by a bony roof iliis must la^ regarded as a 
secondary feature, due to tin* meeting of outgrowtlis from the 
base of the neural spine of each side after they have separated. 

Family 1. Tetrodoxtiii.e. 

Pr.'Tecaud.al vertt'bive without 2)arMpophyses, the first four or five 
with bifid neural s])ine and closed neural arcdi ; no epipleurals. 
Pra'orbital not ossified; palatine firmly uniti'd to the skull ; no 
distinct bony nasal ca\ ity ; jiremaxillarit's not protrai'tile, united to 
maxillari(‘s ; teeth in the jaws coalescent, in t‘a('h forming a beak 
with median suture; jwdate tiuithless; fourth ujijx'r phaiyngeals 
present, toothed ; lower pharyngeaJs s(‘parate ; interoperculum a 
long rod, attached to inner face of pi’a‘0}>erculum, sometimt\s 
connected with ojierculum, mwer with subojjerculum. Nostrils 
various. Four lii-aiichial arches, the hmrth not lH*aring a gill, 
not followed by a slit; pseudobranchhe present; six branchio- 
stegjils, the first a broad plate. Skin naked, usually wuth movjible 
spines, rai‘(*ly vith bony plates. Caudill pt*duncle normal. 
Skideton well-ossilh‘d. Belly veiy inflatable. Air-bladder present. 

Many iiuthors hiive hiiled to understand the evolution of the 
nasal organs in this family, {is is shown by the wording of their 
<liagnoses, such phras(?s as “ nostrils represented by two solid 
tentacles on ejich side,” ‘‘ nostril w'ith a tube,” &c. being quite mis- 
leading. In the more ]n*imitive forms {LagocepJudas) there are 
two nostrils on each side, situated in an oval nasiil areii, which 
overlies an intermil misal sjic, exactly as in Balistes, TriacaiMus^ 
&c. From these wo pass to fishes (SpJieroides) in which the nasal 
area is raised up into a more or less prominent tubular papilla 
bearing the two nostrils, whilst the nasal sac is scarcely sunk below 
the level of the skin, aiul is in great part represented by the interior 
of the papilla, on tlie walls of which are the terminations of the 
olfactory nerve. By the absorption of the septum between 
the nostiils at the end of the papilla they become confluent, and 
we get a circular tube produced terminally into two more or less 
distinct lips or tentacles, in the more specialized of which the 
circular tube is short and constricted, so that we have two 
tentacles, on the inner surface of which are the terminations of 
the olfactory nerve, united basally. Thus when the nostrils 
become confluent the interior of the nasal sac is exposed, and in 
some species of^ Tetrodon it may be said to be raised above the 
level of the skin. In TropiMchthys the circular tube has de- 
generated to an inconspicuous rim with a minute aperture. In 
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Xftiwpterns and (^honerhitias^ on the coiitmiy, it has hccome 
excessively do\ eloped. 

Dr. Dill (Proc. U.S. N. M. xiv. pp. 705-720, pi. xxxiv. (1890)) 
has iiiTanfjed the- fishes whicli I here include in the family Tetro- 
dontida? in three families: Tetrodontidap, Chonerhinidae, and 
Cauthif:;{isterida\ whicli are cliiefly distin^^iiished by supposed 
cranial differences. In tlie Oanthigasteridie and (3ionerhinidfe 
the post-frontals are said to meet in the middle line, thus sepa- 
rating the froiitals from the supraocidpibil. An examination of 
the skeletons has eonviiice<l nu‘ tliat in tlu^se fishe.s the post- 
frontals ari'. confined to tin' sides, and that the froiitals are in 
contact with the siipraoc<*i[)itid. The erroneous statements and 
figures of FTollai'd have met with too ready an acceptance, that 
author having lni^ta.k(‘n ridges on and fissures in the frontal 
bones for snluivs beiween thmn and the post-frontals. Th(< 
Oanthigasteridic are also defineil as having a long }>romineut 


A Text lig. 58. 1> 



n. Skull of Tropidirhihj/s paptid^ seen from above. 
0. „ „ „ side view. 


jtm., premaxillary ; w., maxillBry ; paf., palatine ; , ethmoid ; vrf,, prapfiontal; 

frontal ; pff , postfrontal ; sj., :qnamosal . par., paiietal , ec>., f wcipitalj 
> 10., snpriiovnpital. 
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etlinioid, in opposition to the Tetrodontidte, with short or narrow 
ethmoid, not pi-ominent. I find that in Tetrodon lagocephalus^ 
sderatasj la'i'igatus, ifec. the ethmoid is long, by no means narrow, 
and at least as prominent as in any species of the so-called 
Canthiga-steiidaj. The Ohonerhinidte are also separated on account 
of the increased number of vertebrae and dorsal and anal rays, but 
as in the Tetrodontidae the vertebne vary from 17 to 22 in number, 
and the doiml mys from G to 19, it is scarcely logical to separate 
fioni them Chonerhkms^ with 24 vertebraB and 25-2(> dorsal rays, 
nor Xenopterus with 29 vertebne and .‘12-38 dorsal lays, on that 
a(‘count alone. 

The question as to how many genera it is convenient or useful 
to recognize in this family is a very ve^ed one. i\'rhaj)s, on 
account of the many strange and abnonnal features which unite 
the Tetrodontida* and distinguish them from more tyjucal fishes, 
one is rather apt to overlook tin* diflerences which exist among 
them ; nevertheless, it is very evident th.at many of the so-called 
genera are incapable of definition and cannot be maintained. 

The geneiu Ephippno^i, Tro2yldichthyfi, Chonerltinits, and Xeno- 
pUrxis can be easily defined ; but 1 a.m inclined to unite tluj 
remaining species in a single genus 7'etrodon^ as the difterences 
in the structure of the skull and of the nasal organ show so many 
gi*adations that they can hardly be used foi* generic diagnose *s. 

In Tetrodon psittaens Bl. 8chn. I find that the frontals extend 
1.0 the orbital margins, therefore Colomesus Gill, if a ^’alid genus, 
has not be(*n correctly diagnosed. 

Genera, 

1. Tetrodon Linn. — Body oblong or eloi\gat(*, broad or some- 
what com])ressed, ])rickly or smooth. I). G 19. A. C-17. 
Vertebra* 17 22. I'ra 'frontals, frontals, and j»ost- frontals witli 
lateral (.'xjian.sions wliich form the orbited roof, ^v'ostrils eitlier 
separate or confluent. 

2. EniiTTioN Bibr. — Difi'ers in having the body armed with 
bony plates. Nostrils confluent. Skeleton unknown. 

3. Tropidichtiiys Blocker. -Body compressed. 1). 8-10. 
A. 8-10. Vertebne 18. Nostrils confluent, a single small 
aperture on each side. Ethmoid long, narrowe<l forwards. Pos- 
terior part of frontals with paired lateral crests. 

4. CHONERniNUs Bleeker. -Differs from Tetrodcni in that the 
dorsal and anal fin-rays are in increased number, as are the 
vertebrae (D. 25 2b. A. 23-25, Vertebrae 24). The pra?frontals 
small, without lateral expansions. The nasal organs are very 
similar to those of T. patoca^ but developed into a large funnel- 
shaped rim, 

5. Xenopterus Hollard.-- Differs from Chon'Grhinus in having 
more vertebrsc and dorsal and anal rays ( Vertebree 29, D. 32-38, 
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A. 28 52), whilst, tlu» fVontals havo lar^o ))osl(‘ro-lntt*ral ex])an- 
sions, completAiJy roofing-in tlio post- froiifcals, wln’oh are invisible 
from above. 

[Since the re.iding of this paper I have been in eommunication 
with Dr. Pelli^grin of the Paris Museum, wlio has examined the 
skeleton of X^'.ihopieras heUancferl d(\sc*i'ihed by Hollard, and also 
the spirit-specimens r(*ferred to that spc(*ies. These latter he is 
unable to distinguish from A\ iiariins llicdiardson : hut the skull 
figured by Hollard diflers considerably from that of X, narlttis, 
and, un]<3ss these difierencc'S should prove to be sexual, must be 
r(‘garded a.s belonging to a distinct s})ecies, although the number 
of vertcbrie (20) and of fin-rays (1). 34, A. 20) are the same in 
each case. 

In A", bdlaufjeri the frontals are scarcely thickened, they show 
lines resembling sutun's. corresponding to similar lines in fV/ey/c 
i'hiiuis Pleekei*, ami due to the texture of tlie bone, ami 


T<‘\t-fig. 50. 




Skulls of Choncrlnnna iiunlrsfttft, (E) JTf »(>pfents hcJf<inffcri,\\\\y\ (C) A'l nopfrnis 
M'<‘U t'loiu al)o\(’ , 111 tho lalttT llu* l»*tt rostiuo-l.iti'ral fxltui'-ioii ot tho 
troiital iiHs Ik’ou cut iiwuy. Lettciiuj; ih lu 5 S. 

their jK)storo-lateral ex])a,nsions do i]ot extend over the jiarietals 
and s(pianio.sals. X. ifarltm (lifters in having very thiek fiontals, 
without any trace of linos of ossification and even the nuMlian 
suture obseure, and w’ith sti'ong postero-lateral expansionsroofing- 
in parietals and stpiampsals. 

Through the kindness of Hr. Pellegrin, to wdiom I take this 
opjxu’tniiity of exfiressing mv gratitude for the trouble he has 
taken, I am enabled to reproduce a drawing of tlu; skull of 
X, hellamjeri already figured by Hollard, for comparison with 
those of and Chonerh'mus modesttis. Hollard’s skeleton 

must be regarded as the type of X, hellangeri^ it is 280 mm. in 
total lengtb.- Ihc. 20, 1902.] 
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Family 2. Diodontidas. 

All the ))necaiulal vertebrae with bifid neural spine ; anterior 
caudals with bifid divergent haemal spines instead of cIoscmI 
hjiMiial arch. Behind the dorsal and anal fins the neiiml and 
luemnl spines are single, but bifurcate distally. Teeth in the 
j.'i^vs coalescent, forming a beak without median suture ; internal 
dentigerous plates w’^ell-developed. Intei'operculum rod-like, 
attached posteriorly to tlie rod-like anterior limb of the sub- 
operculum. In other characters e.ssentially similar to the 
Tetrodontida', but with a less strongly ossified skeleton and larger 
dermal spines. 

i am inclined to tliink that only two genera are capable of 
clear definition: Dionox, corresponding to Diodon^ dhilomycterus, 
Dicot ylichthys, and AiopomyciernR of Giinthfu’s Catalogue, of 
wliicli Tricliodiodon and 'Drichocyclus are probably young forms; 
jind Lyospilera. 

Tlie skeleton is in all c^xactly similar, and the difterences in 
llie nasal organs are not well marked, as although some sjiecies 
have a tubular papilla with two nostrils, others a two-lipped tube, 
in many of the foi-mer the sejitum between tlie nostrils is so easily 
and so often torn that the condition in the latter rt‘sults. Also 
those species with two- rooted movable spines are connected witli 
those with three-rooted fixed spines by a series of species with 
])oth sorts of spines in varying proportions. 

Genera, 

1. Diodon Linn. — Body stout-, with strong sjuin^s. Nostrils 
in a tubular pajalla, sometimes confluent. I). 10-15. A. 10-15. 
Vertebrae 21 or 22. Frontn-ls much expanded. Post-frontals in 
contact with supiaoccipital, separating jiai ietals and frontixls. 

2. LvosPiTiERA Evermann Kendall. — Body oblong ovoid, 

covered with feeble spines attached to papery plates. Caudal 
peduncle very short. Two nostrils in a tubular papilla. D. 11. 
A. 4. 

Family 3. MoLiDiE. 

Prjpcaudal vertebi*ae without parapophyses ; anterior priecaudals 
with divergent bifid neural spines and neural canal not roofed in ; 
no epipleurals. Pra»orbital not ossilieti ; no distinct bony nasal 
cavity ; palatine firmly united to the skull ; praemaxillaries not 
protractile, firmly united to the maxillaries ; teeth in tlie jaws 
coalescent, forming a beak without median suture ; palate tooth- 
less ; fourth upper phaiyngeals present, toothed ; lower pharyngeal s 
separate; interoperculum rod-like, attached posteriorly to the 
rod-like anterior limb of the suboiierculum. Two nostrils on each 
side. Gills four, a slit behind the fourth ; pseudobran chia) 
present^; six biunchiostegals, the firet not enlarged. Skin 

1 The “nrctssorv opercular ^111” of so loaiiy authors is oulv « well-dev eloped 
]iseu(lol)niiu'h. 
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rou^h or tessellate<l. Body tvnncato posterioi*ly, witliout caudal 
j)edunclc. C/au<lal fin absent, the dorsal and anal fins confluent 
posteriorly. Skeleton moderately ossified. Air-bladder absent, 

(Jeim'a. 

1. IVloLA Ciiv. — Body orate, compressed; skin thick, rough. 
Vertebra' 17. 

2. lUxzAxrA Nardo. — Seems chiefly difh'rent from Mola in 
ha\ing the liody covered with small hexagonal juxtii})osed plates. 

Part 11. 

Xoles on sonifi ripctofjnathoits FisJi^s, and Descriptions of some 
■new species hi the British Museurn Collection, 

In these <lescriptions the h'ugth of head is measured from the 
ti]> of tlie snout to tli(‘ uppiT end of the gill-opening, the depth 
of body at the level of the vent, the movalde pelvis or inflatable 
l>elly making the measure in ent of the greatest depth uncertain. 

Baljstes xaufraoium Jordan Starks. 

In descriptions of tliis species a feature of some importance 
has been overlooked, i. e. that the s(*ales on the cheeks are 
aiTMUgi'd in parallel horizontal series, with naked lines inter- 
vening between those in front of the pectoral, and although 
closely allied to Batistes capriscics Linn, it is still closer to 
II. Jlachnary hiatus Riipp., ami should have been placed in the 
genus X anthichihys recognized by the authors who named it. 

Incidentally this si)ecies deinonstmtes of what little, value are 
gi'iKU'a based on features so trivial as those supposed to s(*parate 
Batistes from Xanthichthys. 

Balistes castaneus Richardson. 

This s])ecies, described by Richardson in the ‘ Voyage of the 
Sulphur, Fishes’ (j). 12fl, pl. 59), has been included by (liinther 
in the, synonymy of Batistes capriscus Linn., from which it differs 
in many ways, and I therefore Like the opi)ortuiuty of redescribing 
Ri(*hardson’s type specimen. 

Depth of body twice in total length, length of head times. 
Snout 3 times as long as the eye-diameter, which is | of the 
intcrorbital width, which is less than ^ the length of head and 
equal to the length of the gill-opening. A groove below the 
nostrils ; 2 or 3 enlarged plates behind the gill-opening. D. Ill, 
28. A. 26. The first^ dorsal spine above the gill-opening, with 
about 8 vertical rows of minute tubercles anteriorly, somewhat 
curved, its length 1| times in the length of head; s(*cond and 
third spines prominent ; soft dorsal somewhat elevated anteriorly, 
the fifth ray the longest, longer than the first dorsal spine. Anal 
similar, but not so deep. Caudal truncate, with the outer rays 
slightly produced. Scales on the cheeks in oblique serii's without 
naked lines intervening, on the caudal peduncle not bearing 
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spines OT' tu1)erck*s. About 70 in a longitiulinal series from the 
gill-opening to the caudal, about 20 in an oblupie series from 
the base of the ])('ctora] to tho vent, and about 50 in an oblique 
series from tJio origin of the dorsal to the ventral spine. 

Yellowish -brown, with darker dots and points on the body and 
fins. Lips white, with a semicircular white fold behind them on 
each side. 

Pacific. Total length 135 mm. 

Batistes capriscus hjis rather larger scales, and in a specimen 
of the same size the eye-diaineter is about 3| tiint^s in tlvo length 
of snout, 1| times in tlie iiiterorbital width, and tliere are als<j 
other difieronces. 

PSEUDOMOXACAXTHTTS PUNCTtJLATUS, U. sp. (Plate XXV. fig. 2.) 

Depth of body 2| times in the total length, length of he^id 

3 times. 8nout nearl}’' .straight, but very slightly concave, about 

4 times as long as the eye-diamettr, whicli is | of the int(n*oi*bit.al 
width. ( Hll-opening 1:^ times as long as the eyt^-diameter, its 
npp('r and lowei* ends below the po.sterior and anterior margin of 
the eye respectivel 3 ^ D. Jl, 36. A. 32. Dorsiil spine slightly in 
advance of tho middle of the eye, with veitical rows of moderat(‘~ 
sized granides or tubercle.s antejdoily, the two rows on each side 
of the median row enlarged, but not fo]*u\ing distinct barbs ; 
each lateral ]r>osterior eilge with a row of conical tubercles (barbs) 
in its lower half ; the length of the spine 1 ‘I times in the length 
of h(wl. Second ray of spinous dorsjxl not promiiient. Soft 
dorsal and anal similar, rounded, the longest ray | the lengtli of 
liead. Pectoml as long as the gill-opening. Caudal rounded, 
half the length of head. Caudal peduncle ileeper than long, with 
two piirs of small curved spines with points directed forwaitl on 
each side. Ventral .spine nujderate, barbed. Scales represented 
by minute osseous granules. 

Brown, with tnices of numerous small darker sj)f)ts on tho 
sides. Caudal brownish, other fins imimmulate. 

Ckxsely allied to Pseiidomonacaathus pardalls Riipp., which 
has a somewhat move declivous concave .snout, tubercles on dor.s{il 
spine minute, slightly shoiter iiead, narrower gill- opening, 
narrower interorbital space, &c. 

A single .si)ocimen, 190 mm. in length, from Tahiti. 

PSEUDOMOXACANTUUS MULTIMACULATUS, U. .S]). (Plate XXV. 
fig. 1.) 

Depth of body 2^ times in the total length, length of head 
3 time.s. Snout slightly o^)ncave, about 3| times as long as the 
eye-diameter, which is | of the interorbital width. Gill-opening 
1-^ times as long as the eye-diameter, its upper and lower ends 
below tlie posterior and anterior margins of the eye respec^tively, 
II, 36. A. 32. Dorstil spine in advance of the middle of the 
eye, 1^ times in the length of head, armed almost exactly as in 
the preceding species, but with the anterior double row of 
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cnljirged tubercles more pi'omiiient. )Soft dorsal and anal similar, 
rounded, their long(^st ray half as loiig as the dorsjil spine. 
Pectoral s(%areely longer than the gill-opening. Caudal rounded. 
Caudill peduiKile deeper tliau long, with two pairs of barbs on 
each side as in the pi’cceding specit's. Ventral spine modei'ate, 
barbed. Scales as minute granules. 

Cxreyish, with rounded lightei* (flight blue) spots on the sides 
of head and body. Upper jiai-t. of liead and body, alx)ve a lino 
from the tip of snout to tlie (‘ve and thence to the last dorsal n\y, 
brown. Lowcii* part of the body with a similar brown area. Fins 
iiiiniHCulate. 

A single s]»eciinon from Tahiti, 175 mm. in total length. 

Very closely allied to the prcHieding species, didei-ing chiefly in 
the moi'e concave snout, more strongly armed dorsal spine, and 
colour. 

Ps KlJDOMOXAOANTfirS DKOEXl, 11 . sp. (Plate XXIV. fig. 1.) 

Ih'pth of body e(jual to hmgtih of head, 3 times in the total 
leugtli. Snout slightly convex, aliout times as long as the eye- 
dianieter, which is tHpial to the intt'rorbital wndth. Cill-opening 
about e({ual in length to g the eye-diainetcr, its upper end below 
the hind margin of the eye. 1). II, 34. A. 33. Dorsal spine 
above the hind ma.i*giu of the eye, without barbs, its length 2| 
in that of the head ; sec*ond spine scarcely visible. Soft dorsal and 
anal siinilai’, ratlu'r elevateil anteriorly, the rays increasing in 
length to t}u‘ idglitli or nintli, which is the longest and equal to 
half tlie length of the head, thence decreasing to about the 
tw'(*nti(»th, the r(‘st suhecpial. fVctoral almost as long as the 
dorsal spine. Caudal rounded, more than half the length of head. 
Caudal peduncle longer tlian deep. Scales minute, shagreen -like. 
Ventral s[)ine small. 

(ireyish, with blue spots on the sides of th(» head and antt^ulor 
])artof the body, and on tlie caudal })eduncle. Some faint ohlhjue 
bliK' lines on the sides b(‘tw een <lorsiil and a.nal tins. Fins green. 

A single specimen, 190 mm. in total length, from Mellxuirne 
Market, Australia. Mr. Degen sent wdtli the fish a drawing 
showing tlu^ colours wlien fresh. 

This species is elosely allied to PscfidoinoHacaailtff^^ riUMirsiuSy 
(Jtlir., aj/raudl (Ulir., aiul sepientrioiudlH Cthr., winch it re~ 
sembh's in physiognojiiy and in the shape of the fins, but all 
these have distinct barbs on the dorsal spine. 

Tetrodox ixermis Schlegel. 

I’his species was considered by Giintber to be a. variety of the 
Atlantic T, Imdgatus^ and the descriptions of Schlegel and Day 
(Fishes of India, p. 701, pi. clxxx.) have not sntiiciently pointed 
out tlie fetitures which distinguish it from that species, the most 
noti(?eable of which are as follows In T, inet'mis the body is 
much broader and deeper in proportion to its length, there is no 
distinct lateral fold in the abdominal region, and the spines on 
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the belly are reduced to rows of granules ; also the interorbital 
space is distinctly narrower, and the lateral line in that region 
much nearer to the supraorbital margin than in T. Imvigatus. 

Tetrodon hypselogexiox Bleeker. 

With this species Giinther has confounded a quite distinct 
species from Australia, an<l Day another very diflereiit species 
from the Indian Ocean, both of wdiicli are described below, 

Tetrodox plburogramma, n. sp. (Plate XXIV. fig. 2.) 

Tetrodon hypsehgenion (part), Giinther, Oat. viii. p. 277 (1870). 

A moderately developed lateral fold on the posterior jMxrt of the 
body. Xa.sa] papilla moderately elevated, with 2 nostrils. Body 
leather broader than deep ; tlio length of head about 3 times in 
the totid length ; snout as long as wicle, about 2j[ times in the 
length of head, eye -diameter 4^ times, interoibital width 
fi 7 times. The width of the ethmoid almost equal to th.at of 
the interorbital space, which is distinctly concave. The jaws 
subequal in height, with slightly concavt^ cutting-edges, without 
distinct ridges at the sides of the meilian groove. 8pines ratlu'r 
strong, thick-set, extending from the nostrils to the level of the 
hind margin of the pectorals on the Iwick and sides, and from 
below the eye nearly to the vent on the abdomen. D. 9-11. 
A. 8-10, pointed, subequal in height, their longest rays about J 
the length of head. Caudal truncate. 

Dark brown above, with irregular white spots ; a gohlcn Imnd 
on the sides usually bearing one or tw’o longitudinal dark stripes 
a-nd separated from the colour of the back by a dark longitudinal 
stripe, that of each side being connected across the back by two 
rather indistinct dark cross-bands, one Iwhind the pectorals, the 
other through the base of the <lorsjil ; 5 or 6 sub vertical dark 
stripes on the cheeks ; abdomen white ; fins immaculate. 

Australia. Total length 135 mm. 

This species differs entirely from T, hgpselogenion Bleeker in 
the colour, in the stronger and more numerous spines with a 
more restricted distribution, in the interorbital space being con- 
cave instead of neaily fljit, and in " the more elevated dorsal and 
anal fins with the rays in greater number (usually D. 10, A. 9, 
in 2\ phurogramma, and D. 8, A. 7 in T, hypselogenioyi), 

Tetrodon brevipinnis, n. sp. 

Tetrodon hypaelogenion^ Day, Fishes of India, p. 702, pi. clxxxiii. 

Body with very indistinct lateral fold. Nasal papilla mode- 
rately elevated, with 2 nostrils. Body considerably deeper than 
broad ; length of head 2^ times in total length ; length of snout 
about 2| times in the length of head, width of snout 3i times, 
eye-diameter 4 times, interorbital width 9 times and equal to the 
width of ethmoid. Upper jaw smaller than lower, without 
distinct ridges at side of median groove, with slightly concave 
cutting-edges. Spines of moderate strength, rather wide set, on 
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all pads of the liead, and on the body extending nearly to the 
dorsal fin on the hack and to the vent on the abdomen and 
almost as far on tlie sides. J). 8, A. 7, pointed, with very shod 
bases, the lengtli of the base of the dorsiil about 3 times in its 
heiglit. Caudal weakly lunate. 

Above, a dark bro\Mi network enclosing lighter rounded areas, 
sides yellow, alMlonien white; some vertical stripes on the clieeks. 
Dorsal with about 4 o]>scure cross-bands. Caudal with about 
7 vedical hands most distinct in its upinu* lobe. 

Indian Ocean. Total length of the specinuui described, from 
Celebes, 7)5 mm. 

This species is (‘asily distinguishable from T, hij]>sehtgeiiion 
Bleeker by the colour and tlu* much more compi essed body and 
narrower snout, and especially by the shortness of the bases of 
the dorsal and anal fins. 

TeTRODON OCELLATrS Liuii. 

To the synonymy of this species Ounther has added Tetrodon 
fasciatns l\lcCh‘lland and Tetrodon hiriiacvlatiis HichaKlson, both 
of which T fiml to he (piite distinct species, and 1 therefore give 
diagnostic descriptions of both, 14ie specimen of Tetrodon ocel- 
latKS ill the Jiritish Museum ColU‘ction, described as a. variety 
with wdiite annular and V(*rinieu]ate<l markings on the back, is 
correctly referr(‘d to this species, as in every other character it is 
exactly similar to the more nonnal specimens, such as are figured 
by llichardson, Zool. Sulphur, Fishes, pi. 58. 

Tetrouon macclellaxdi, n. sp. 

Tetrodon fascialus McClell. Calc. Jourii. Nat. I^i^t. iv. 1844, 
p. 412, pi. xxi. 

An indistinct lateral fold on the caudal ]>eduncle. Nasal 
pajiilla rather short, w ith 2 nostrils, liody considerably di^eper 
than broad; the length of hea<l about 3 times in the total length ; 
snout wdder than long, its lengtli about 2.J times in the length of 
head, eye-diameter 6- 8 times, inteiorbihal width 2] (adult) to 
3| (young) times, and 2^^ times as wide as the ethmoid. Jaws 
subeipial in lieight, witlumt distinct ridges at the sides of thi‘ 
median groove, with slightly eoneave cutting-edges. Spim‘s very 
small, close-set, extending from between the nostrils to the has<» 
of the dorsal on the back, and from below’ the levid of the eye to 
the vent on tlie abdomen, these groups being connected by two 
hands of sjiines (sometimes incomph^te), behind the eye and 
behind the pectoral. *]). 17 19. A. 15 17, pointed, suhe<pml in 
lieight, the longest ray more than half the length of head ; 
caudal truncate. 

In the young, alternate broad and narrow light cro&s-bands on 
the head and back in front of the dorsal, about 6 or 7 iu number; 
the last dark band extending back horizontally on the caudal 
peduncle. During grow^th the light bands break up into spots 
and finally disappear. At all ages a dark oeellated spot at the 



.‘U)2 MR. C. TATE REGAN ON [Xov. 4, 

base of the dorsal, another on each side above the pecjtoial, 
and soniotinies an obscino one at the hise of the pectoral. Fins 
immaculate. 

Shanghai, Chusan, and Ningpo. Total length 280 mm. 

Tetrodoii ocellatus is ea.sily distingnish(‘d by its coloration, and 
])y its much naiTowor ethmoid, fewer doisal and anal rays 
(D. 14-15. A. 12- Id), and by tlie spines extending foi-ward 
only to between tlie eyes. 

'j'he name fasclutus is preoccupied by Tetrodoii famaiits Bl. 
Schn., founded on a short descrijd-ion and ob\ioiisly incorrect 
figure of Seba, and not siiu^e recognized. 

Tktrodox bimaoulatus llichardson. 

Body without distinct lateral fold. Nasfd papilla moderately 
elevated, with 2 no.sti'ils. Body ntJiirly as broad as deep ; the 
length of head nearly 3 times in the totiil length ; length of snout 
about 2i times in the length of head, its br(‘adth le8.s than twice, 
eye-diameter about 7 times, intei-orbital width 2| times, and 
about 3 times as wide as the ethmoid. Jaws subequal in height, 
without well-marked ildges at the sides of tlie median groove, 
and wdth slightly concave cutting-edges. Spines moderati'ly 
strong, close-set, extending on the back fiom between the eyes 
nearly to the dorsal, and on the abdomen from below the level of 
the eyes to the vent ; the snout, sid(*s of head and body, and 
caudal peduncle naked. I). 13-14. A. 11 12, pointed, subeqiial 
in height, their longest ray nearly half the h*ngth of head. 
Caudal truncate. 

Greyish above, wdiite belowr; 11 or 12 dark transverse stripes 
on the head and Inwk bi*fore the dorsal, the posterior ones 
becoming horizontal and l unning bach on tlie caudal peduncle. 
A blackish spot on each side cov<*rc^d by the uj»pc*r pxrt of the 
pectoral, and another on the base of the jiectcmd. 

Estuaries of Chinese rivers. Total k*ngth 140 mm. 

This species is quite distinct from the preceding, with which 
llichardson consider(‘d it to lie identical ; and from T, ocellatus it 
is easily sepai’atcd hy its colour and by its much broader snout 
and ethmoid. Richardson’s figure (Zool. Sulpliur, Fishes, pi. 57) 
is excellent. 

Tetrodon pleurosticus Gunther. 

To the synonymy of this sjiecies should be added ^Tetrodon 
fasciatus Macleay, Proc. Linn. Soc. N.8.W. ii. 1878, p. 365, pi. x. 
The three dark spots on the sides described by GUnther termiiuite 
the quite distinct dark transvei-se bands on the back noted by 
Macleay, and the cioss band betw'een the eyes is also present. 

Tetrodon fltjviatilis Ham. Buch. 

To the synonymy of this species should be added Tetrodon 
loaomdersii Bleeker, Nat. T. Ned. Ind. v. 1853, p. 194 {Arothron 
waandersii Blkr., Leiodon ivaundersii Blkr,), A comparison of 
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Knuill sp(viiiH‘ii8 op tliis sp(‘dt‘s wiUi lileekor's type speoimoii lias 
coiu’inceil iiu‘ of their specific identity. The supposed ditiiTence 
in the nasal organs is non-existent, they might impartially be 
described either as a short tube with two terminal lij)S, or as two 
tentacles united basally, although the former phrase is moie 
applicable to tlK‘ smalh^r specimens, the latter to the larger, as 
might be expected fi'om what we know of the evolution of these 
orgams. 

TirnioDox ri:sTi L\Trs Murray. 

d'lH‘ nasal organs in tloN s]ieci<‘S ar(‘ almost exactly similar to 
those of tin* closely allied THroflon pfitoca^ wliieh has b<*en plae<*d 
in a diiK*rc*nt siiction on account of su[>pose<l ditlerein'es in these 
oi’gans. 

Tktuodon noiiNKFASTs, n. s}>. (Plate XXIV. fig. 3.) 

Nasal organ an (‘l(‘\ated tube, V(*ry imlistinctly two-lipped, 
^^itll a. single terminal ap(‘rti;re. Body I’j it her comjiressed, with 
dorsal keel more or l(*ss disl met, tlie caudal peduncle twice as 
deep as hi'oad and not longer tlian di*<‘p. Li*ngth of head about 
2 times in tlie total lengtli; snout not longer tliau broad, half 
the length of head; nasal organs midway between eye and end 
of snout ; (*ye-diamot('r 3] 4] times in the length of head, inter- 
ojbital wddth about 2i times; ethmoid very nai row. Jaws sub- 
eijual ill height, tin* upper somewhat projecting, with fairly 
W(*ll-markeil ridges on each side of tin* median ginove ; cuttiiig- 
edges concave. Spines small, numerous, extending on the head 
and body from the lev(*l of the nostrils to tliat of the vent. 1). 11. 
A, 10, rounded, not elevated. Caudal rounded. 

Dark brown above, light(*r below. A light cross band between 
the eyes is con tinned forward on each side from the eye through 
the nasal organ to the end of tin* snout, and a broa(h*r band runs 
hack on each side from the ('ve to meet its fellow in the miil- 
dorsal line. Sometimes irregular hands or reti(*Tdtitioiis on the 
8id(*s and cauda-l fin. Dorsal and anal immaculate. 

Sarawak. Total length 70 mm. 


EXl’bANATlON OF TIIK PLATES. 

Pl,4TK XXIV. 

Fijr. I. Pitrtiifomovarnnfhus detfent (natural size), p. 2011. 

2. Tt frodoH fdcvrotfran?ma (natural sut*), p. HOO, 

3. „ (natural size), p. 3U3. 

Plate XXV. 

Fig. 1. Pseudvmonacantlms muUivmnilahts (rccluml to P, ), p. 208. 
2. „ pvnctulatus (reduced to ), p. 208. 
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3. On the Tninsformations o£ Papilio dardanus Brown and 
Philampelns megeera ; and on two new Species of 
Soutli-African Heteroccra. By Lt.-CoL J. Malcolm 
Fawcett, 

[Received August 8, 1902.] 

(Plate XXYTJ) 

1. PAPiLfo DARDAXus. (Plate XXVI. 0, 7, larva ; 8, 9, 
10, pupa; 11, head of larva; 12, 13, female forms of iinu^m hred.) 

PwpiUo (lardaans Brown, III. Zool. p. 52, t. 22 (177t)). 

^merope Cminer, Pap. Exot. vol. ii. p. 87, pi. cli. figs. A, B 
(1777). 

2 = ceaea Stoll, Suppl. Cramer, p. 134, pi. xxix. figs 1, la 
(1791). 

2 =a variety of hippocoon Fahrioius, Ent. Syst. iii. 1, p. 38 
(1793). 

Description. — Larva, early stage. Head greyish green, body 
dark chocolate- brown doimlly, abilomen, legs and clas[)er»s gi’eyish 
green ; broad white lateral stripes aliove the spimeles, meeting 
across the back on the 2nd, 5tli and Otli, and 10th somites. 
On 1st somite a pair of long filamentous horns or tentacles 
minutely serrated with very 811014} bi istles, a piir of very shoi*t 
horns ou 11th somite, and on the 12th somite a pair of similar 
horns to those on 1st somite but shorter, all greyish green 
in colour. The larva presents, in this stage, a great resemblance 
to the droppings of a small bird. 

Final stage. Head green, Ixxly pale bluish green dorsally, 
abdomen, legs and claspei-s greyish wliite. On first somite a paii* 
of short yellow tuliercles from between which the Y-like organ 
(which is crimson paling to gi'ey at the tips) is protruded wlieii 
the larva is alarmed. (In anal somite a paii- of paler yellow 
tubercles; on 3r(l somite a pair of black “eye -spots” suri*ounded 
by a white iris, subdorsally ; a dorsal smies of pale blue 8|K)tH 
on 3rd to 6th somites, one on ejich somite. A yellowish -white 
gubspiracular line from 4th somite to the tubercles at the anal 
extremity; spiracles reddish. 

The lan^a in this stage is very limaciform, the divisions of the 
somites being very indistinct, and the body very smooth and 
velvety. 

Feeds on Toddalia lanceolata l.araarck, nat. ord. Buta^ae. Tlie 
larva feeds very low down on the plant, almost on the ground. 
It is always on th*o old leaves, and is vexy difficult to find. 

Pupa, Pale yellowish green dorsally, darker green along the 
abdomen an<l wing-cases, and being almost flat and much ex- 
pandeci laterally, it looks exactly like one of the leaves of the food- 
plant. The palpi-covers, instead of being divergent as in other 
species of Papilio, converge to form a point, thus simulating the 
1 For explanation of tlio Plate, see p. 307. 
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point of a leaf ; the lateral margins form a yellowish ridge from 
head to anal extremity, and are much expanded laterally at the 
point where the wing-covers are broadest ; a tliin raised median 
line dorsal ly and veiitrally helps to complete the i*esemblance, by 
its likeness to the midrib of a lejif. 

Mr. G. F. Leigh, F.E.S., has given me the following infoima- 
tion, and is, I believe, the only person who has bi'ed P. dardanns 
from ova in Natal. 

A specimen of the common form of the female in Nabil (A cenea, 
PI. XXVI. %. 12) was cjiptured and placed in confinement, 
and laid 42 eggs, 37 of which jmpated and produced 17 male 
and 20 female insects. The eggs are white, and are generally 
laid on the uiuh^rside of a leaf, not more tlian two eggs being 
deposited on one biunch ; the larval stages occupied one month, 
and the pupal stage fourteen flays. 

The s})eci<*s is double- brooded, larva? ha,ving been found in 
February find in Mfjy, find probfibly they may be found in other 
months as well. 

It will b(* seen from this that the female (from wdiich Mr. Leigh 
bred his specimens from the egg) was one of the form which 
was described by Stoll as P. cenea^ this being the form of the 
fem.ah' most commonly met with in the Durban district, and 
that which jippears to miinie AmaHris echeria Stoll. Among the 
female imagines that resulted, there wei'e, besides this form, 
also specimens of a form of female near the form described by 
Fabricius as P. hippocoon, this being a rarer form of the female in 
Natal (Plate XXVI. fig. 13); this form diff*ei*s from the typical 
form of P. hippocoon from \VVst Africa mainly in having a larger 
aim of white on the liind wdng than the latter, being modified in 
imitation of its model Amauris doniinicanm Trimen (a local race 
of the West- African Amauris niaxdiis Linmeus), whicli is also 
distinguished from tln< West-Afri«in form by having a larger area 
of white on the hind wing. 

The males also differ from West- African spetnmens of P. dar- 
danm in having ilie black discal sjx)ts and the marginal lunules 
on the upperside of the hind wdng coalesced into continuous 
black discal fasciie, and in the discal band on the undeiside of 
the hind wing being tinged with rust-colour instead of fuscous ; 
they were also, as a general rule, a good deal smalku'. 

Mr. li. Trimen records the South- African form as a distinct 
species under the name of P. cenea Stoll (South- African Butter- 
flies, iii. p. 243. 11 . 313), while Professor Aurivillius (Ilhopalocera 
.i^bhiopica, p. 4()5. n. 8) considers P. cema to be a “forma 
geographica ” of P» dardanus. 

The species is subject to almost endless variation, the differ- 
ences given above between the South- and West- African races 
being by no means constant, and it appears to the writer imjMjs- 
sible to divide them except as subspecies or local races. 


pRor. ZooL. Soc. “1892. Vol. II. No. XX. 
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Family Sphingid.e. 

2. PniLAMPELUs MEGASRA. (Plate XXVI. figs. 3, 4, lan^a; 
5, pupa.) 

Sphinx megcpra Liiuiauis, Syst. Nat. i. j). 492. n. 19 (1758) ; 
Mus. TJlr. p. 358 (1764); id. Clerok, looiies, t. 47. fig. 2 (1759). 

Philamppl its megcpra Walker, Cat. Lep. llet. B.M, viii. p. 179. 
11.11 (1856). 

Eachloron megcera Boisduval, Spec. Gen. Lep. H6t. i. p. 214 
(1875). 

Description. — Larva. Head green, body pale yellowish grecui, 
irrorated with minute black spots and sti iga> ; an indistinct jiale 
subdorsal line, defined on the 1st, 2nd, and 3rd somites by 
fuscous lines, and on the remaining somit(‘s to the 11th by paired 
black spots at the junctions of the somites, and on the 11th 
.somite by three triangulai- fuscous spots situated at the base of 
the horn. On 4th somite a pale greenish- white “ eye-spot ” 
defined outwardly by a black cii'cle ; a doiml fuscous line from 
head becoming obsolescent on 5th .somite ; horn .shoi*t anrl yellow ; 
legs an<l cla.spers concolorous with the I’est of the body ; spi- 
iiicles fu.scous. 

Before pupating the larva assumes a pinkish -brown hue (as 
shown in PI. XXVl. fig, 4). 

Fet ds on common vine. 

Papa. Dark red-brown, profu.sely mottled wdth fu.scous spots 
Slid strigic, formed amongst leaves on the surface of the ground 
in a similar mannei* to those of species of Chirrocampa. 

The various lai val stages ai’e completed in about one month, 
and in Februaiy and March only fourteen days are p 4 uss(*d in the 
pupal stage. 

Mr. J. F, Quekett, Curator of the Durban Museum, who has 
reared examples of this species, and to whom 1 am indebted 
for these observations, infoims me that the species is probably 
single-brooded, as he has never heard of, or come across, a second 
br(X)d. 

The perfect insect is not commonly met with at Durban, but 
may, perhaps, be sometimes overlooked owing to its supei-ficial 
resemblance to the common Chcerocainpa idricus Diaiiy, although 
the latter is a much smallei* sjiecies. 

Family Eupterotid.®. 

3. Rabdosia CLIO, II. sp. (Plate XXVI. fig. 2.) 

Description. — Male. Head and thorax reddish brown ; ab- 
domen and wings pale ochreous brown : fore wing crossed by a 
broad dark p^tmedial fascia ; veins whitish, defined inferiorly 
by some black irrorations ; a marginal series of pale wedge-shaped 
(cuneiform) lunules formed by the junction of the pale lines 
defining the veins, their apices reaching the margin of the wing ; 
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the extremity of the wing is darker beyond tlies^ liiuiiles, and 
also near the base })etween v'eins 1 and 2 ; hin<l wing with mar- 
ginal lunules similar to those on the fore wing but paler and more 
indistinct. Cilia nul-bi-own. 

The specimen figured wa.s niared from a 1 h’vm. in Pieter- 
maritzburg in 1899, but tlie notes on its transformations were 
subsecpiently lost. 

Family Nootuidj:. 

Subfa uiily Q r; ADii ifinvE. 

4. Dermaleipa J)Askia, n. s]). (Plate XXV^J. fig. 1.) 

Description. - Male, Head and thorax reddish brown ; abdomen 
scarlet below, fuscous a]>ovt‘. Fore wing i*eddish pur})lo- brown, 
much irrorated with darker brown es])i:*cially along the costal 
margin; a short subbasal dark line; a straight outw.irdly oblique 
anteiiiedial line defined with dark fuscous outwardly ; reniform 
large and dark, ringed with fuscous ; an outwardly ol)li<|ue 2 ) 0 st- 
medial lint' defined outwardly by a dark fuscous line; an irre- 
gular submai'ginal line of minute black spots between the veins. 
Hind wing apically and outw'ardJy scarlet, inw.irdly black, the 
alxloniinal margin being fringed with a Littuul tuft of long 
ochreous hairs. Undeiside scarlet, i*eniform Idaek. 

Female, Fore wing similar to that of the male but paler ; 
hind wing with the black iiiutu* area divided into a median patch 
and a short submargimil fascia, the latter not r<*;iching the outer 
margin of the ^v'i^lg near the anal angle, as in the male ; no 
lateral tufts of long hairs on the abdominal margins. Underside 
as in the male. 

This species piosi*iits considerable analogy to the well-known 
Indian species Lagoptera jtino Dalman ; the cnh>ration being 
somewhat similar, and the lateral tufts of long hairs on the hind 
wing of the male being identical. This moth is a, day-flier, and 
the writer has takoji both sexes flying in brilliant sunshine iu 
the covert known as ^^the Town Bush” near Pietormaritzburg, 
Natal, at about 3000 hx-t elevation in January. 


EXPLANATION OF PLATE XXVI. 

Fig. 1. Dernmleipa dasna^ male, ]>. 307. 
iJ. Rahdnsia cli(\ rualo, p. 303. 

3. Vhilampo} as mefffer<Xj larva, sroeoncl last skin, p 303. 

4. Ditto. Full-fed, jii«t botbro pupating. 
r». Ditto. Pupil. 

3. i'apilio dardanus,, larva, early stage, p. 30k 

7. Ditto. Larva, full-fod. 

8, Ditto. Pupa, dorsal view. 

0. Ditto. Pupa, ventral view. 

10. Ditto. Pupa, side view. 

1 1. Ditto. Head of larva with tentacles protruded. 

1‘2. Ditto. Femnlo form bred ** cenea Stoll. 

13. Ditto, Female form bred =» var. of P. hippocoon Fabririui. 
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4. On a Collection of JVIaniinals from Abjssinia, including 
some from Lake Tsana, collected by Mr. Edward Di'gen, 
By Oldfiki.d Thomas, F.H.S. 

{ Hoct'ived October 27, 10t)2.j 

Hy the generosity of a gentleman interested in Abyssinia, 
Mr. Edward Degen was enabled, during the first half of tlie 
})resent year, to mak(‘ a collecting expedition to Abyssinia, tin* 
residting s])e(*imens ])eing all presented to the National Museum. 
While in Abyssinia Mr. Degen was able to go to the little-known 
Dike Tsana, in the centre of tin* country, wdn*i’e, so far as 1 can 
ascertain, no mammals have ever been collected since the time of 
Jlii])pell. 

As might have ])een expected, the mammals obtained at this 
locality pi'ove to be of the gitiatest interest, (piite a niimbi*!* of 
them being new, notaldy the fine Otter, the large Mungoose, and 
tlie Hare, while others, only hitherto obtained by lliippell, form 
most valuable accessions to the Museum. The most notewort/liy 
of tln*se latter is the little “ Mus imherhift Riipp.,” for which 1 
luive found it neeessaiy to propose a new genus. 

Tin* donor is to be congi'atulated on the highly sntisfactoiy 
lesults of Mr. Degen’s tri]>, so far iis the imiminals are concerned, 
the more so as this group had of necessity to receive only secondary 
attention as compared with the magnificent collec*tion of Fishes, 
from which Mr. Boulenger has described so many novelties. 

1 . CoLOBUS ABYSSIXICUS POLIURUS ThoS. 

2 d . Dodgit, W. Hhoa. 2G June, 1902. 

2. PaPIO DOOLEJIA Jhicli. 

J. Ahouillet, Kutai. 21 June. 

J. Meoaderma cor Peters. 

Dried sj»eciiii on. Dhar-Ala, Danakil Country. 25 tlanuary. 

“ Found in this condition in ’a cave.” 

4. Bcotophilus nksrita Bchr. 

(S $. Harar. 10 January. 

5. Crocidura noRiANA Dobs. 

(5,2$ in skin, and (5 in spirit. Addis Ababa. March and 
April. 

Caught in Legation Garden.” 

6. Gexetta, sp. inc. (near G, dmigohma H. & E.). 

o. Bijo. 16 January. 

7. Herpbstes ichxeumon L. 

J . Billen, neai* t lie Hawash Rivoriu Adal country. ;U January. 
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8. HeRPESTES (iAEEIlA MITIS, subsp. 11 . 

S . Zegi, Lake l^sana, 4000 feet. 

A sirialI-tootht‘(l Abyssinij*!! represcnitative of fl. ijaleva. 

Fur long and ooarse. (lenoral colour <la,rk cl locolate- brown all 
over, above an<l btdow, almost without annulations, some of the 
hairs only h.aving a faint and scarcely distinguishable whitish 
snbterminal ring. Head, feet, and tail darker even than the 
body, the liist na-med gradually becoming black terminally. A 
few wholly whitcj hairs inixerl with tlui fur of the fore-quartei-s. 

Skull about tlm size of that of the true Southern 11. cfahixt, tlu're- 
fore considerably smaller than in the Oentml and East- African 
subspecies rohitatus. Ch*iw*ral form similar, but the posterior 
palate decidedly narrow(‘r, and the bulla', much lower and less 
prominent. Teeth smaller throughout, especially the last pre- 
molars above and below a.nd the first molars. 

Dimensions of the tyj)e (ineasurc^d in skin) : — 

Head and body GOO mm.; tail 3.‘10 ; hind foot (c.) 100. 

Skull — hasid length 95; condylar h*ngth (basal length of 
P. Z. S. 1882, p. 65) 100; zygomatic breadth 62 5 ; interorbital 
breadth 21; breadth of brain-case 58; mastoid breadth 40*5; 
palate length from gnathion 56 ; breadth of posterior palate 8. 

Teeth- — great (‘st horizontid diameter of lO’B, 9*1, 'in^ 5’8; 
of 7*5, rrq 8*6, 5 9. 

Type. The specimen above recoinh'd. B.M. Ko. 2. 9. 9. 6. 

This line Mungooso is of about the same size as tlie true 
Cape Herpesies (jalera., though with smaller teeth, the largo 
//. galera rohustiLf< of East Africa and the Upper Nile s(*parating 
the two. No Mungoose of this gvouj) appears to have h(»eu 
hitherto recorded from Abyssinia. 


9. IrroNYX, sp. ine, 

5 . Addis Ababa, 8000 feet. 26 March. 

10. JjIitra capexsis mexeleki, sub.sp. n. 

cT . Zegi, Lake Tsana, 4000 feet. 

The Abyssinian rep n'sentii live of the Cape Clawless Otter. 

Size very large ; colour very .strong and dark, deep chocolate- 
brown on the back, darkening anteriorly almost to black on the 
nape and crown, where it is indistinctly grizzled with white. 
Muzzle greyish white. Lips, cheek, and sides of neck sharply 
contnusted white. Ears brown, with prominently white edges. 
Chin and throat dull yellowish white; belly brown, little paler 
than the upj)er surface. Limbs and tail dark brown as usual. 

Underfur of body all over, and notably of back, silvery white, 
the extreme tips only of the hairs brown. In true L. capensis 
the underfur is almost entirely brown. 

Skull very broad and massive, largei* and heavier in every way 
than a fine adult male skull from West Africa, iutororbital, 



312 MR. OLDFIELD THOMAS OK [NoV. 4, 

1 liiive nuloh pleasure in naming this distinct species after 
Mr. Degen, the collector of the present interesting series. 

15. Mus ALBiPES Kiipp. 

2 d* , 1 5 . Addis Ababa. March, April. 

This specitis is readily distinguished by its long tail from the 
other members of the group. Mr. Pease also obtained two 
specimens of it at Lake Zuai. 

16. Musspp. 

3 d, • A<ldis Ababa. February to March. 

2 d« PI awash R. March. 

d. Dubre, God jam, 6000 feet. 9 May. 

d. Abulie, Kutai. June. 

Besides the long-tailed, long-skulled M. alhipes^ there appear to 
be more than one species of the difficult rnacrokpis-lateralis group 
in the collection, but without further material, with flesh- 
measui*ements, it is impossible to distinguish them or make out 
what names they shouhl b(;ar. Several of Heuglin’s names appear 
to belong to this group. 

1 7. LeOO ADA MAHOMET RhoJlds. 

d. Addis Ababa. 5 April. 

18. Arvicanthis abyssinicus lUipp. 

d 5 . Addis Ababa. March. 

d$. Yah-Yah, Shoa. April. 

4 d • Lake Tsjina. May and June. 

d 2 . Hawash R. February and March. 

5 . Lake Zuai. March. 

For all these Abyssinian Arvicanthes I provisionally use 
Riippell’s name of abyssinicusy with typical specimens of which 
some of them entirely agree. But On the one hand there may be 
more .than one definable form among them, and on the other 
identification has to made of quite a number of other names 
which have been given to members of the group. Thus Merionea 
lacernatua Riipp. and Mua ochropua and Jf. rufidoraalis Heugl. 
are all evidently foniis of Arvicanthis^ and will have to be iden- 
tified when further ipaterial is available. But the Nortii Somali 
Arvicanihia^ which has been identified with the East- African 

nenmanni Matsch., is clearly distinct and is now described \ 

^ AavicANTais somalicus, sp. n. 

A amall pale species allied to A. nenmanni. 

Size markedly less than in the other members of the gnroup. General colour pale 
sandy buff lined with brown, becoming more pinkish buff” on the rump. No trace 
of a spinal dark line. Head paler, almost whitish, eye-rings and ears sandy fulvous. 
Undei surface dull whitish, the hairs dark basally. Upper surface of hands and feet 
bnffv white. Tail blackish above, dull fulvous on the sides and below. 

Skull small, strongly built, with strongly-ridged supraorbital region. 
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19. PeLOMYS HARRINGTON!, Sp. n. 

J . Katchisa, Kutai, W. Shoa. 23 June. 

(General appeaiunco of P, demlteeiisis above, but belly with three 
bright buffy lines. 

Size about as in P, demheemls, smaller than in P.fcdlax, Fur 
rather crisp; general hairs of back about 12 niin. in length, the 
longer hairs ovei'topping them by about 5 6 nim. General colour 
(lark lined olivMceous, more dLstinctly greenish than in P. fallax. 
Sides ])aler, more fulvous and more Inwivily lined. Under surface 
white (the hairs white nearly to their roots), with three bright 
bully yellow lines running down it, one uKsliaii on the (diest and 
upper belly, and two lateral, l)ordering the dark colour of the sides 
the whol(‘ length of the animal, from the uppei* lip down the neck, 
body, and front of hind limbs to the ankles. Head like body, 
indistinct yellowish spots above and below eyes. Eirs brown, 
tlieir basal hairs yellowisli. Fore limbs grizzlerl oliv(» exteiaially, 
darkening to brown on the hands ; white on the iniuu* surface. 
Hind h'gs olive externally, wliite edg(‘d with yellow internally; 
feet grizzled fulvous and Iwown. Tail thinly haired, blackish 
above, dull yellowish 1k‘1ow. 

Skull comj)aratively small and slender; interorbital region 
narrow, finely bended. Palatal foramina well open, not markedly 
nari’owed posteriorly, their hinder end level with the anterior 
root of ; posterior edge of palate level with thc‘ middle of va/. 

incisors narrower than in P, fallax and mucli less distinctly 
grooved, the groove in fact almost obsolete. Molars smaller and 
more delicate f>han in P. falUix, but wit-h the same essential 
distinctions from those of Golnnda, Inner tubei'cle of each lamina 
throughout larger, and middle one smaller than in P. fallax^ so 
that tJie inner one is about thr(*e-fourths the size of the middle 
one or more, while in the middle tubercle is always twice 

the breadth of the inner one. 

Dimensions of the type, taken on the skin : - 

Hejul and body 140 mm.; tail 90 H (imperfect); hind foot 

(s. u.) (wet) 27*3}; ear (dry) 15. 

8kull tip of nasals to back of frontals 25 ; greatest breadth 
14*5; nasjils 12*5x3*8; interorbital bremlth 4*1; palate length 
from henselion 13*3; diastema 8*5; palatal foramina 0*6 x 2*2 ; 
length of upper molar sei’ies 6. 

Type, c?. B. M. No. 2.9.9.30. 

1''he only describtHl species allied to P, harringtonl is IliippeH’s 
Mas demhee7isi% considered by Mr. do Winton ^ (although with 

Dimensidns of the type (measured in the fle.sh) : — 

Head and body 13*3 mm. ; tail 104; hind foot (s. u.) 2.3 ; o.ir 10. 

Skull — greatest length 30; basilar length 20; greatest breadth IG; interorbital 
breadth 5 ; length of upper molar scries 6*9. 

Hah. Northern Somali-land. from Shuk, alt. 4000 feet. 

Old male, IhM. No. 97.12.3.9. (Collected and pvoaen^cd by E. Lort 
Phillips, Esq. Many specimens examined. > 

i P.Z.S. 1001, p.81. /' 
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remarks on its molar clilferences) as an Arvicanihis^ but which 1 
think is also more nearly allied to Pdomya, From that species 
r, harringtoni differs by its striped belly and smaller molai*s. 

1 have named this handsome and remarkable species, which is 
<listinguished from all its allies by the brilliant striping of its 
under surface, in honour of Col. Harrington, the British Resident 
at Addis Ababa, to whose assistance all British travellers in 
Abyssinia are so much indebted. 

With regal’d to the use of the name Feloniys^ a genus of recent 
years synonymized with the Indian Golamla, I have come to the 
conclusion that after all the two forms may w'ell be considered 
iLS generically distinct. Like as they are in external chaiucters, 
and in skull and incisor structure, the molars of the two groups 
show such differences in detail that, combined with the different 
geographical distribution, I think it w'ould be best to keep them 
apai’t. While the molars of Pelomys are of fairly normal murine 
structure, with subequal anterior accessory tubercles, and 
of Gohwcla have their antero-internal tubercles hypertrophied 
and their an tero- external ones minute or obsolete, so as to give a 
peculiar oblique appearance to the teeth. In outline the latter are 
also broader, shorter, and less narrowed posteriorly. The teeth 
of Goluvda have been well figured by Blanford ^ and those of 
Pelomys by Peters 

Even after the removal of Gohmda it is by no means ceitain 
that Pelojtiys domheensis and P, harringtoni, with their almost 
ungrooved incisors, ought to be considered as congeneric with 
P. fallax, but I do not care to separate them wdthout seeing what 
representative forms occur in the inteimediate countries. 

20. Lophuromys flavopuxctatus Thas. 

2 c? , 2 $ . Addis Ababa, 8000 feet, February and March. 

S . Yah- Yah, Shoa. 18 April. 

The type of this species, which was discovered by Sir W. C. 
IlaiTis during his Mission to Shoain 1843, was probably obtained 
at Ankober, about 100 miles N.E. of Addis Ababa. 

As is usual in this genus, th^ bellies of these specimens vary 
considerably in the intensity of their yellowish suffusion, the two 
females being the most strongly coloured. The upper surfaces 
are also by no means uniform in tone. 

21. Muriculus imberbis RUpp. 

o. Zige, Lake Tsana, 4000 feet. 1 June. 

Muriculus, gen. nov. 

Size very small ; proportions about as in Lophuromys. Hind 
feet with the fifth digit short, though not quite so short as the 
hallux. Claw’s small, not markedly elongated. 

^ Mamm. Ind. p. 427 (1891). 

^ Rcine Mossamb., Mamm. pi. zxxv. fig. 9 (1852). 



1902.] MAMMALS FROM ABYSSINIA. 315 

Fur thick, close, and rather crisp, some of the hairs flattened, 
though not to be called spiny. Back lineated in the type species. 
T.ail short, closely but finely hairy. 

Skull stoutly built, rather like that of a small short-headed 
Lophuroinys, Palatal foramina very long ; posterior palate con- 
tinued son)e way backward behind molars. Incisors narrow, 
smooth ill front, markedly thrown forwards, so that even the tips 
of the upper ones do not curve backwards towards the throat. 
Molai-s strictly mui'iiu*, without any marked charac;teristics. 

and each w ith a laige antero-internal iiccessory cusp, and 
the former only with a small antero-c^xternal one. 

Type. Mhs imherbis lliipp. 

Some years ago, by tlu^ kindness of the authorities of the 
Seiickenberg Museum, 1 haxl the oppoHunity of examining 
the type of Riippell’s Una imherbis^ and saw' at once that it coidd 
not be assigned to any knowui genus. Now that a specimen has 
been secured by Mr. Degen 1 venture to gi\’e it a generic name. 

In a general way Maricidns imberbia looks like a pigmy 
Arvicaiithis or Lophnromya^ and, while clearly not assignable to 
any known genus, is somewhat lacking in definitive generic 
characters, its projecting incisors being its most marked feature. 
Its wdiiskers are as abundant as usual, Biippeirs specimen having 
no doubt lost them accidentally, and it hsis a distinct dorsal black 
stripe down the posterior half of the spine. This stripe is not 
mentioned by Iliippell, but is present in the type, as 1 have 
personally noted. 

In some ways this is the most interesting of Mr. Degen\s 
captures, and fills an imjxirtant lacuna in the National Collection 
of Muri(l*T. 

22. Pfxtinator spekei Blyth. 

o. Jias Mahan, Somali. 

23. Lepus, sp. inc. 

. Marmasa, N.E. of Mt. A.sebot. 25 January. 

o. Miessa, S. of Mt. Asebot. 23 July. 

Long-eared DeseH Hares of the L, (Pthiopicm typo, not satis- 
factorily determinable without further material. 

24. Lepus faoani, sp. n. 

c? . Zegi, Lake Tsana, 4000 feet. 28 May. 

“ In scrub/’ — E. D. 

A remarkably dark- coloured Hare, quite unlike any of the pale 
N. African species. 

Size medium. General colour very dark for an African Hare, 
the general tone of the back approaching Ridgway’s “ mummy- 
brown ; the imderfur with pale slaty greyish bases and buflfy 
tips, the long hairs light for thfeir basal and black for their 
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terminal lialvos, witli a l)uffy or dark isabelliiie subtermiiial 
band. Under surfac?e mostly dnll sandy or huffy, with but little 
white; not sharply defined from the upper surface. Crown of 
head gi'izjsled mumniy-brown, like back, a large area round each 
eye whitish buffy. Ears of only nmdium length, their outer 
surface dai'k grizzled brown, with an inconspicuous patch of dull 
black behind their tips; fringe of long hairs on lower part of 
anterior edge, of shorter hairs along the posterior edge, dull 
sandy ; inner surface browm proximally, sandy teiininally. Nape- 
patch rather paler than cinnarnon-i’iifous.” Fore limbs like 
nape-patch at elbows, becoming sarnly buffy on the hands ; feet 
also dull sandy bufiy. Tail unfortunately wanting in the only 
specimen, 

Skull stoutly built, with a long heavy muzzle ; supraoi’bital 
wings unusually small and weak ; anterior should el’s of zygomata, 
large and prominent, the breadth across them exceetiing the 
posterior zygomatic breadth ; palatal bridge of medium bi’eadth ; 
bullae dettidedly small. 

Upper incisors each wdth a de(‘p but simple enamel indcui- 
tation, corresponding about to no. xiii. of the series figured by 
J)r. Major’ ; the groove entirely filled up with cement. 

Dimensions of the type, measured in skin : — 

Head and body 510 mm. ; hind foot 102 ; ear-opening (wet) 90, 

Skull— greatest length 90*5 ; basilar length 68*8 ; zygomatic 
breadth 40*3; nasals, length diagonally 41, breadth 20; inter- 
orbitiil breadth 21, breadth acroas supi’fiorbital wings 21*7; 
intertemporal breadth 10*7 ; palatal foramina 22 X 8*5 ; palatal 
bridge 7*4 ; antero -posterior diameter of bulhc 10’2. 

Type, Tlie specimen recorded above. B. M. No. 2.9.9.54. 

This very interesting Hare difiers widtdy from all the pale 
long-eared N. African Desert Hares, and is apparently the 
representative in Abyssinia of the L, whytei group of Nyasa and 
Central Africa, with which it somewhat agrees in cranial characters 
and in the proportions of its ears. 

1 have named it in honour of my friend, Mr. Charles E. Fagan, 
Assistant Secretary of the Museum, to w’hom Mr. Degen, like all 
other collectors making expeditions for the benefit of the National 
Museum, has been much indebted for assistance. 

25. Procavia brucei somalica Thos. 

Adult S & young. Bijo. 16 January. 

26. Orycteropus afer ajthiopicus Sund. 

Andota. May. 


1 Trans. Linn. Soc., 2nd ser. Zool, vii. p. 468 (1899). 
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5. Note on Alces hedfordm. 

13y Hon. Walter Rothschild, M.P., F.Z.S. 

[Received Jiilj 1, 1002.] 

At tlie soioiitifie meeting of this Society on June 17th a 
cominn]ii(*ation was read from Mr. H. J. Elw^es, taking to task 
Mr. Jjyd(*kker for descrihing a new Elk from insuRicient material 
(see P. Z. S. 1 902, vol. ii. p. 104). 1 wisli to point out to the Society 
that the characters })y w hich sp€‘cies and subspecies of vertebrate 
animals are distinguished are much more constant as a. rule than 
those of the Invertebrata, the study of wrhich probably induced 
Mr. Elwx‘s to make this communictition. I^herefore Mr. Lydekker, 
to my mind, was justified in describing Alces hedfordifje, though 1 
jxirsonally would oidy have given the new form subs 2 )ecific rank. 
In su 2 )port of the validity of this new' Elk, T may SJty I knew of 
its existence eight years before Mr. Jjydekker described it. I 
have in the Tring Museum a good sei-ies of this form in addition 
to the tw’o ty 2 Jes. Mr. Carl Hagenbeck has recei\eil considei'able 
number's of these hoi'iis, and many pairs have 2>assed thi'ough tlie 
Eimdon horn- and feather-merchants’ hands, wliich, being of the 
same t>pe, 2 )i*ove tlu* I'ecently describe<l form to )>e fully worthy 
of a naiiK*. 


November 18, 1902. 

Prof. (1. B. Howes, D.Sc., LL.T)., F.R.S., V^ice- President,, 
in the Chair’. 

The Secretary r’ead tin? follow ing re 2 )ori, on tire additions to tlu» 
Sodety’s Merragerie during tlie month of October 1902 : - 

The r*('gistered additions to the Society’s Menagerie during the 
month of October w ei’e 1H9 irr number. Of these 6G were a.ci 2 uired 
by 2 Jresenta,ti()rr and 1 by frurchase, 89 were' received on de 2 )Osit, 
and 13 in exchange. The total nunrber of de2)ar‘taires during tht^ 
same 2 ^eriod, by death arid removals, wris 140. 

Amongst these siiecial attention may be drawn to: • 

] . A S 2 )ecimeu of the (Jalapagan Barn-Owl {Strix patictaiissii^ia), 
dejrosited Oct. 11th, jrrobably the first exarrrjrle of this rare Owl 
that has reached Euro 2 >e alive. 

2. Seven living exa-m23lesof the Gala, jragan Land-Tgua,na {Cono- 
lophus siihcristatus) from Seymour Island, Gala 2 Jagos, de 2 )osited 
Oct. 11th. 

The Ba,i*ii-0wd and Iguanris were brought fi*om the Galapagos 
along with a collection of Gigantic Tortoises, and de 2 )osited by 
the Hon. Walter Rothschild, M.P., F.Z.S. 

3. A specimen of the Fringed Gecko {Uroplates fimhriatus) 
from Madaga<scar, deposited Oct. 25th bv the Hon. Walter 
Rothschild, M.P.. F.Z.S. 
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Dr. Henry Woodward, F.R.S., exhibited photographs of two 
Stags’ heads and read the following extract from a letter wi'itten 
concerning them by Mr. 1). Hmssell, Hon. Sec. of the Otago 
Acclimatization Society : ~ “ The stag-heads will give you an idea 
of how the Red Deer of Europe {Cerv^as elaphus) thrive here. 
The lierd that these heads are from numbers from four to fi%’e 
thousand, and has resulted from the turning out of six hinds and 
two stags in 1868. Of course, the country is in every way suitaldi^ 
for them, and they have lots of room in front of them to populate. 
Some of the carciises weigh fi*om five to six hundred pounds. 
There are similar hei*ds in several other parts of New Zealand as 
well as in our district.” 

Dr. Woodwaid also read the following abstract from the 
Annual Report of the Otago Acclimatization Society for the season 
ending March 31, 1902, on the same subject The herd of 
Red Deer on the Morven Hills and adjacent disti’icts is doing 
remarkably well. We are much indebted to Mr. C. Turnbull foi- 
a veiy valuable report on the hei*d from pei‘sonal observations 
made by him in April of this year. Mr. Turnbull informs us 
that the deer have greatly increased in numbers and spread far 
afield since he saw them last some seven yeara ago, and that the 
food in the Deer-countiy has greatly improved of late years owing 
to the rabbits being much less numerous tlian formerly. Mr. A. 
E. Leatham, a visitor from the Home country, has also kindly 
sent to the Council a report on the deer in the Hunter Valley 
Mr. Leatham spent a month in the district, and found deer 
fairly numerous in all the valleys running into the Hunter 
Valley, some of the valleys l>eing ten and twelve miles long. 
Thii’ty miles up the Hunter Valley, Mr. Leatham shot stags, and 
observed their tracks going still fui’ther afield. The outer fringes 
of the herd will now proliably be on the slopes of the West Coast, 
where they will have unlimited scoj>e to spread unmolested, and 
will afford good deer-stalking for any number of sportsmen in 
the future. Owing to the mild winter and early spring the stags 
this season were in fine condition and canned good antlers. 
Several were shot with carcases weighing from five to six hundred 
pounds e£ich, and quite a number of the heads obtained had 
antlers from 40 to 46 inches long from tip to base, with a width of 
span up to 41 inches. Mr. Quin, of Tapanui, procured this year 
four young hinds and two stags from Mr. Chirnside of Victoria. 
These have been put down on the upper reaches of the t^omahaka 
River, where the country is suitable for their requirements.” 

Mr. J. L. Bonhote exhibited and made some remarks on four 
hybrid Ducks which he had bred in his aviaries during the 
past summer. The first specimen exhibited was that of a cross 
between the Indian Spot-billed {^Anas pcecilorhyncha) and the 
Wild Duck (A. hoschaa)^ the male jiarent being a hybrid between 
these two species, and the female a pure-bred Wild Duck. The 
remaining three specimens from two broo<]s represented a cross 
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between three spoeies, viz., the Tmlian Spot-billed, the Wild Duck, 
and the Pintail {JJaJila acuta ) ; in each case both tlie parents 
being hybrids. Tn one instance the drake was a Spot-billed 
^Mallard, and tlie duck a Pintail Mallard, and in the second 
instance the sexes were reversed. 

In pointing out in what manner these crosses pai'took of tlieir 
parent forms, Mr. Ponhote drew attention to the fact of the great 
tendency they sliowed to become wdiite on the underjiaits, which 
lie w’as inclined to believe was a. sign of reversion to an earlier 
form, liaving regard to the numerous species of water-birds in 
wliich light-coloured underparts were a constant feature. 

A watei'-colour drawing of a male Spot-billed and Mallard 
hybrid in eclipse plumage was also shown ; and it was pointed out 
that in the winter plumage this individual closely resembled the 
Mallaid, while in the eclip.se plumage it showed greater evidence 
of the other parent. 

Mr. Bonhote drew the following cornel usions from his experi- 
ments, so far as they liad at present been carried : 

(i) Hybridism between three speci(‘s of surface* feeding Ihicks 
is comparatively easy of attainment ; hybrids betw een two 
species showing no evidence of sterility. 

(ii) Inhere is a mark(*d tendency in the pi’oduce towards white 
underpai'ts. 

(hi) So far as can be judged, the J^intail is slightly dominant 
over the Mallard, and the Mallard over the Spot-bill. 

(iv) The chestnut breast and spotted bill are the most dominant 
features of their respective species. 

(v) In a hybri<l one species may be dominant in the winter 
plumage, and the other parent in the eclipse plumage. 


Mr. Oldfield Thomas exhibited a mounted male, and a female 
skull of the East African representative of the Bongo Antelope, 
recently descrilxjd by him as Boocercus eurjjceros iaaaci ^ on these 
specimens, which had been obtained by Mr. F. W. Isaac in the 
deep forest of the Eldoma Ravine, British E. Africa, and presented 
by him to the National Museum. 

Mr. Thomas drew special attention to the horns of the female, 
which, in proportion to the size of the animal, were longer than 
those of the male. The measurements had been given in the 
paper describing the subspecies. 

This was no doubt the animal to which reference had been 
made by Mr. F. J. Jackson in a letter read before the Society in 
1897 ^ when the horns of a female were exhibited at the Meeting 
and figured in the * Proceedings,^ although at that date the native 
statement that they belonged to a female was not credited, and 
they were supposed to be those of a male Bushbuck allied to the 
Inyala [Tragelaphus angasi). 


1 
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No other member of the Tragelaphince^ except the Eland, had 
lioriis ill the female ; and it was on this character that it was 
thought tliat the Bongo should cxinstitute a genus — Boocercus ' — 
distinct from Tragelaphus^ in which the females were hornless. 

It still remained to be verified that the true Bongo of West 
Africa had also horns in the female, no nu‘mbers of that sex 
having as yet come to Europe. But the males from the two 
l(x*alities were so similar that it seemed highly improbable that 
the females should differ in so impoj*tant a chaiuctei*. 

Mr. O. Thomas, F.Tl.S., exhibited, on behalf of Mr. Lydekker 
(who was unable to attend), the mounted skin of an adult male 
of the Peking Deer (Cervus [l^seudaxis^ hortul(yrum\ recently 
presented by the President and the Duchess of Bedford to the 
British Museum. Mr. Lydekker believed that an adult specimen 
of this fine stag had not hitherto been figured, and he therefore 
thought tliat a figure of the example now exhibited would be 
desirable in the Society’s * Proceedings.’ The specimen was in the 
summer dress. 

Dr. A. Smith Woodward, F.R.S., gave an account of some exca- 
vations foi' the discoveiy of early Pliocene mammalian remains 
which he had recently made near Ooncud, in the pi-ovince of 
Teruel, Spain. The bones had proved to be very abundant in a 
bed of freshwater marl, but they were in a much more frag- 
mentary condition than those found at Pikermi, in Greece. He 
had discovered evidence of the former existence of species of the 
genera Hippariorij Rhinoceros^ and Mastodon, and of sevei-al small 
antelopes, and exhibited some jaws of the first of th^e genera. 

Mr. F. E. Beddard, F.K.S., remarked as follows upon the birth 
of an Indian Elephant in the Society’s Gaidens : — 

The birth of an Elephant in a menagerie is so rare an event 
that some notice of the circumstances attending the birth of an 
Indian Elephant in the Society’s Gardens in August last may 
prove acceptable to the Fellows. During the history of the 
Society theie has been no other instance of an Elephant having 
been born in the Gardens ; and in other menageries such 
occurrences ai e extremely lare. A note in the ‘ Field ’ newspaper 
of Oct.* 25th last sums up the few biiths in menageries which 
have been recorded, and they are only two. The Elephant, which 
has lately given birth to a calf, was deposited in the Gardens on 
Sept. 19th, 1901, by Messrs. John Sanger Sons. The Elephant 
wa-s believed to be in young ; but the exact date of impregnation 
was. not known. There were reasons for believing that this took 
place in April 1900, and in that case the birth might have been 
expected to have occurred in January or Februaiy 1902. Mr. 
Arthur Thomson, the Society’s Assistant Superintendent, reports 

^ 'Enrjfvfron Omy nec Lpksou. 
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that exainiiKid tlio mother before she reached the Society’s 
Gardens, and noticed some swelling of the breiists, but no other 
signs of a|>proa(thing maternity. During the stay of the animal 
in the Gardens no further increase of size in the maminje was 
observable; and, as there was no apparent increase of bulk in 
the abdominal i*egion, the ideit of pregnancy was abandoiUMl. 
Dr. Thomas Stevens, of Guy’s Hospital, was so good as to examine 
the animal ; but he was unable to detect any obvious signs of 
pregnancy. However, on Sunday morning, the 3 1 st of August, 
the animal produced a calf, the exact circumstanccvs concerning 
the birth of whidi 1 subjoin from Mi*. Thomson’s report iqK)!! the 
inatt(‘r: - 

“On my arrival at the Elephant-house about 9.15 J stojiped to 
look at ihe Elephant. 1 could see at onc(i by the way sh(i was 
walking about the den, sometimes forward and sometimes back- 
wa,r<l, and (‘.very now and then stooping with her hind legs and 


Text-fig. 00. 



Newly-]>()ru dead Indian Elephant, . 
(From a photograph hy Mr. W. P. Dando, F.Z.S.) 


straining v^ery much, that a young Elephant would soon be 
born. The keepers had all gone (as is usual on Sumlay mornings), 
and I left the house to seek Jissistance and to send for the 
keepers. On my return about 9,45 a.m. the young Eh^phant had 
been born, and was lying dead in the middle of the den. 1 had 
the mother chained up, and then with the greatest care removed 
the dead animal, with the placenta, just as I found it, to the 
dead-house. The mother was very quiet, and did not in any way 
Proc. Zool, Soc. -1902, VoL. II, No, XXl. 21 
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attempt to interfere with the keepers whilst they were removing 
the (lead young one.” 

Mr. Thomson ciame at once to my house and informed me of 
the fact. Unfortunately it was Sunday, and my assistant was 
away upon his annual holiday. I was therefore obliged to 
abandon the idea of taking out the fresh brain, which would have 
been of the greatest use. Mr. Tliomson made the useful 
suggestion that the young animal should be photogi'aphed, and 
Mr. Dando, F.Z.S., accordingly took an excellent photograph 
of it, wliicli is exhibited herewith (text-fig. 60, p. 821). I 


Text-fig. 61. 



P 



Placenta of newly-born Indian Elephant, ? . 


A. General view of placenta (f)) and membranes; «, umbilical cord. 

[{ B, Subcircular body.” 

communicated with Dr. Stevens, who kindly came up to my 
laboratory, and we together examined the placen^, and also 
ascertained that the calf had been bom dead ; that it had never 
breathed was shown by the absence of air in the lungs, which 
sank in water. The measurements of the calf were as follows : — 
From front of forehead to root of tail 3 ft. 9 in. ; height at 
pentre of back 2 ft. 11 in.; angle of mouth to tip of trunk 
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1 ft. 10 iij. ; circumference of fore foot 1 ft. 8 in. The calf was 
a female, and the most noticeable external characteristic was the 
large amount of hair upon the Ixxly, particularly upon the limbs. 
The macroscopic features of the Elephant’s placenta are known ; 
but the following notes with which Dr. Stevens has furnished rao 
are of value, since the opportunities of studying this organ have 
not been many : — 

1. It is typically zonary^ consisting of a belt of placental 
structure, approximately 10 inches in breadth on an average. 
Some parts were wider than others, and in places, being torn, 
there was a difficulty of estimation. The belt was divided into 
three chief masses as shown in the rough diagram (sec text- 
fig. 61, A, p. 322). The greatest thickness of the jdacental tissue 
was lj| inches. 

2. The placental tissue wa« somewhat bi*oken up into cotyledons, 
as one finds in the human placenta.. 

3. The cord, 4-0 inches long, was inserted mainly into one 
plficental mass, and from this point largt^ vessels radiated undei* 
the amnion to the other placental m assess. 

4. There were tw^o arteries and one vein in the umbilical cord. 
No obvious Wharton’s jelly was present, only a dense connective 
tissue around the vessels and not much of that. 

t). The membranes were torn at one end, where the hetus 
escaped, but the other end of the ainniotic cylinder was inta(Jt. 

6. Scattered all over the membranes and in the substance of 
the amnion were the subcircular bodies” {Omen) (text-fig. 61, D, 
j). 322) — most numerous near the placenta, least so at the 
extremities of the amniotic cylinder. Those bodies arc somewhat 
like buttons in appearance, with an elevated rim and a depressed 
centre. Microscopically they consist of fibrous tissue devoid of 
structure, and showing no nuclei or cellular contents. 


The following papers were rmd 


1. Note on the Markhor of Cubul. By K. Lydekker. 

[Received October 10, 1902.'! 

(Plate XXVll.) 

In my work entitled the ‘ Wild Oxen, Sheep, and Ooats of 
All Lands,’ I was unable to give any description of the Cabul 
race of the Markhor {Capra fakoneri megaceroa), save such as 
may be gathered from the skull and horns, for the very sufficient 
reason that I had never seen any other jiart of the animal. 
Recently the British Museum has acquired the skin, in the 
winter coat, of a remarkably fine male of this race, shot by a. 
British officer in Ohitral. The horns are essentially those of the 
Qabul race, being intermediate in form between the Pir-Panjal 

31 * 
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and the Suleman types. In size the animal is fully ^ual to the 
typical Astoi* race of the species. Tlie genexul colour is, however, 
decidedly darkei*, the tips of the hairs being blackish brown 
instead of a kind of blotting-paper colour. The throat-fringe 
seems also to be somewhat darker; and the under-parts show a 
decided difference from those of the Astor race, being at least as 
dark as, if not actually darker than, the back, instead of distinctly 
lighter. The resemblance between the two animals is, however, 
so close as to indicate without doubt that they are races rather 
than species. 

It may be worth mention that the rocks of Chitral are gneiss, 
and these piesent a spotted black-and-white coloration veiy 
similar to that of the Cabul race of the Markhoi*, the name 
Chitra’ itself not improbably being derived from these spotted 
rocks. 


2. Second Account of the Pishes collected by Dr. W. J, 
Ansorge in the Niger Delta. By G. A. Boulrngeii, 
F.R.S., V.P.Z.S. 

[Received C)c|ol)er 16, 1902.] 

(Plates XXVIIl. & XXIX.^) 

In January 1901 * I had the honour of reporting on a small 
collection of freshwater fishes made by Dr. Ansorge in Southern 
N igeria. Small as it was, that collection proved to be of considerable 
interest, six species being new and one deserving to become the 
type of a new family (PhractolsemidfiB). Encouraged by these 
results. Dr, Ansorge has continued to collect in the same district, 
and has enabled me to dmw up the following list of 56 species 
not represented in his former collection ; these, added to the 
24 species enumerated in the previous list, make a total of 80. 
Four species are now described as new. 

As on the previous occasion, the difl&culty of procuring spirit in 
sufficient quantity has prevented Dr. Ansorge from preserving 
any but small specimens. The fishes here enumerated ai*e either 
small species or are represented merely by young specimens. In 
the case of the Polypteri, which have already been described in 
these ‘ Proceedings * there was no occasion to regret the course 
imposed on Dr, Ansorge by the circumstances. 

POLYFTBBin-®, 

1. POLYPIJISRITS LAPEAon Stdr, — Assay. 

2. POLYPTEBUS BNDUCHBEI Heck. — Abo. 

^ For ex]^«natioii of the Flstee, Mse S30, 

« P.Z.S.1901,ip.4. 

» P.Z.aieOB>Lp.l21, 
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3, PoLYPTERUS SENEGALUS Cuv. — Assay, Abf). 

The young specimens of those three sjiecies obtained by 
Dr. Ansorge have been d(^cribed and figured in P. Z. S. 1902, i. 
p. 4, pis. X. & xi, 

LEriDOSIRENID.f;. 

4. Protopterus annectens Owen. (Plat,e XXYTIJ. fig. 1.) 

Three young specimens, 160 to 215 millim. long. The limbs 
are longer tlain in specimens of P. wthiopicus and dolloi of 
corresponding size, the fore limb extending to the vent, or beyond. 
Head 3| to 4 times in distance from end of snout to vent; eye 7 
to 8 times in length of head, If to 2 in interorbital width. 
50 scales in a longitudinal series from gill-opening to vent, 38 
i*ound the middle of the IkkIv. Tlie longest external gills 
measure f the length of the head. Yent on the left side in two 
specimens, on the right in the third. 

The following ar(^ the measurements of the largest specimen : — 

Total length 215 millim. ; head 24 ; head to vent 70; head to 
origin of dorsal 30 ; fore limb 80 ; hind limb 56. 


Mormyrid^. 

5. Mormyrops DELieiosus Leach.- Agberi, Assay. 

6. PETROCEPirAiATS siMUS Sauv. — Agberi. 

7. Petuocepualus ansorgit, sp. n. (Plate XXVIII. fig. 2.) 

Depth of body 3 times in tobd length, length of head 4f . Head 
slightly longer than deep; snout rounded, ^ length of head ; mouth 
situated behnv the eye, its width 4 length of head ; teeth bicuRj)id, 
10 in the upjier jaw, 20 in the lower ; nosti*ils close togethei’, 
close to the ('ye, a little above the level of its low(^r border ; eye 
large, twice as long as the snout, 1| interorbital width. 
Dorsal 33, originating above 9th ray of anal, its length 14 in its 
distance from bead. Anal 39, ecpially distant finm base of 
ventral and from base of caudal. Pectoral jxnnted, J kuigth of 
head, twice as ioiig jus ventral and extending beyond bas(' of 
latter. Oaudjil with pointed lobes. Caudal peduncle 3 times jis 
long as deep, f length of hf^ad. 45 scales in the lateral line, 

in a transverse series on the body, || in a transverse series 
between doivsal and anal, 8 round cuudal peduncle. Silvery, 
brownish on the back and on the anteiior rays of the dorsal. 

Total length 105 millim. 

A single specimen from Agberi. 

This species is ^yell distinguished from all others of the same 
genus in having only 8 scales lYiiind tlu' caudal peduncle. It 
approaches P. bane Lacep. in the number of doi’sal and anal 
rays, but differs in the larger eye and the fewer teeth. 

8. Marousenius BRAGHYHiSTius Gill. — Agberi. 
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9. Gnathonemus cypbinoidbs L. — Agberi. 

10. Gnatuonemus petersii Gthr. — Oguta. 

n. Moemyrus MACROPHTHALMus Gthr.-- Agberi. 

Tlio tyj)e specimen of this species, registered as from “ West 
Africa,” came no doubt from the Niger, as I now find out through 
the association of the examples of other species received along 
with it. 

12. Htperopisus bebe Lac4p. — Abo. 

13. Gymnarciius niloticus Cuv, — Oguta. 

NoTOPTERIDiE. 

14. Xenomystus ntgri Gthr.— Oguta. 

Olupeid.®. 

15. Peleonula vorax Gthr.— Agberi. 

CHARACRNri)^. 

16. Hydrooyon forskalii Cuv.— A ssay. 

17. Aeestes nurse Eiipp.- AgWi. 

18. Alestes macrolepidotus Ouv. — Agberi. 

19. Micralespes acutidens Ptrs.— Agberi. 

This species, described from Mozambique by Peters, has since 
been found in the Upper Niger by Dr. Christy, in the Ubanghi 
by Oapt. Eoyaux, and in the White Nile by Mr. Loat. 

20. Nannjetuiops unimniatus Gthr.— Abo. 

21. DiSTicnonus brevipinnis Gthr. — Agberi. 

22. Disticiiodus rostratus Gthr.— Agberi, Abo. 

23. Distichodus engycepualus Gthr. — Agberi, Abo. 

24. CiTHARiniuM ansorgii Blgr. — Alx). 

This remarkable new geneiic type was described and figured in 
Ann. & Mag. N. H. (7) ix. 1902, p. 144, pi. iii. 

25. OmiARiNus GEOFFROYi Cuv. — Agberi. 

Oyprinidas. 

26. Labeo SELTi 0. & V.— Agberi, Abo. 

27. Labeo senegalensis 0. & V, — Abo, 
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28. Barbus nigeribnsis, sp. n. (Plate XXYIII. fig. 3.) 

Depth of body equal to length of head, 4 times in total length. 

Snout rounded, projecting very slightly beyond the mouth, as 
long as the eye, 3| times in length of head ; interorbital widtli 
2 1 in length of head ; lips indistinct ; two pairs of barbels, the 
posterior as long as the eye, the anterior a little shorter. 
Dorsal III 8, last simple ray slender, flexible, a little shorter 
than the head ; the fin, the lx)rder of which is scarcely emar- 
ginate, originates anteriorly to the base of the ventral and is 
nearer the oc?ciput than the root of the caudal. Anal III 5, 
its longest I'ay | length of head. Pectoral a little shorter than 
head, not reaching ventral. Caudal forked. Caudal peduncle 1| 
as long as deep. Scales 25 2| betw^een lateral line and ventral, 

12 round c^iudal peduncle. Silvery, brownish on the back. 

Total length 48 millim. 

A single specimen from Agberi. 

Allied to B, camptacanthiia Blkr., but snout shorter, eye 
larger, and dorsal more forward in position. 

29. Barilius niloticus Joannis. 

Wfis obtiiined in the Upi^r Niger by Dr. Chiisty. 

SiLUBIDiE. 

30. Clarias lazera C. & V. — Agberi, Abo. 

31. Gymnallabes typub Gthr. — Ossomari. 

32. Heterobranch us senegalensis C. & V. — Agberi. 

33. Euiropius niloticus RUpp. — Ossomari. 

34. ScHiLBE senegalensis C. & Y. — Abo. 

35. Parailia congica Blgr. — Abo. 

36. Chrysichthys buettikoferi Stdr. — Assay. 

37. Clarotes laticeps lliipp.— Oguta, Abo. 

38. Auchenoglanis occidkntalis C. k Y. — Agberi, Assay, 
Oguta, Abo. 

39. Synodontis gambiensis Gthr. — Assay. 

40. Synodontis robbianus J. A. Smith. — Ogutii, Abo, Osso- 
mari. 

41. Synodontis Melanopterus, sp. n. (Plate XXIX. fig. 1.) 

Prsemaxillary teeth in several irregular series, forming a broad 
band; mandibular teeth 35 to 40, measuring about the diameter 
of the eye. Depth of body 3| times in total length, length of 
head 3^ or 3|^, Head a little longer than broad, convex on the 
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occiput ; snout obtusely conical, a little less than ^ length of head ; 
eye supero-lateial, times in length of hejul, 2 in interorbital 
width ; upper surface of head granulate and pitted from betvreen 
the eyes. Occipito- nuchal shield as long as broad, simply convex, 
terminating in two pointed processes. Gill-cleft not extending 
l>elow base of pectoral. Maxillary barbel distinctly fringed at the 
base, as long as the head ; mandibular barbels with rather shoit, 
simple branches, the outer barbels twice os long as the inner and 
measiuing f lengtli of head. Lips rather fe€»bly developed. 
Humeral process granulate and feebly keeled, acutely pointed, 
extending as far as occipito-nuchal shield. Dorsal 117; spine 
strong, shorter than the head, serrated behind. Adipose fin 3^ 
times as long as deep, as long as the heful, 3 times as long as its 
distfince from the rayed dorsal. Anal 1118. Pectoral spine 
slightly shorter than the head, strongly seri*ated on the outer 
edge, more strongly still on the inner. Ventiul reaching, or 
nearly reaching anal. Caudal deeply forked, with pointed lobes. 
Caudal peduncle as long as deep. Skin of body smooth. Dark 
brown above and beneath ; fins black, with some light cross-bands 
in the young. 

Total length 110 millim. 

Two specimens from Oguta.. 

42. Hynodontis membiianacbus Geoffr. — Assay, Abo. 

43. Phractura ansorgii Blgr.--Agberi. 

P. Z. S. 1901, ii. p. 623, pi. xxxvii. fig. 1. 

Cyprinodontid^e. 

44. Haplochilus spilaochen A. Dum. — Degama. 

45. FuNDULue gularis Blgi*. — Agberi. 

P. Z. S. 1901, ii. p. 623, pi. xxxvii. figs. 2 & 3. 

PoLYNEMIDiB. 

46. PoLYNEMus QUADRiPiLis L. — Munanhor. 

SERBANIDiE. 

47. Lates niloticus L. — Agberi. 

CicHLinAi:. 

48. Pelmatociiromis Pellegrini, sp. n. (Plate XXIX. fig. 2.) 

Teeth in 2 or 3 series in each jaw. Depth of body 2^ to 2§ 
times in total length, len^h of head 2§ to 2|. Snout with 
straight profile, to 1| diameter of eye, which is contained 3| 
to 4 times in len^h of head, and equals or nearly equals inter- 
orbital width ; maxillary extending to about midway between 
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nostril and eye ; 4 or 5 series of scales on the cheek ; large scales 
on the opercle. Gill -rakers short and broad, 14 or 15 on lower 
jMirt of anterior arch. Dorsal XVI -XYII 9-1 1 ; spines increasing 
in length to the last, which measures J length of head ; median 
soft rays more or less produced, f to^ length of head. Anal III 7, 
third spine a little shorter than the last dorsal, median soft niys 
produced like the dorsals. Pectoral about ^ length of head, not 
reaching origin of anal. Caudal rounded. Caudal peduncle as 
long as deep or a little deeper than long. Scales not ciliated, 
28-29 ; lat. 1. Dark olive-brown above, yellowish beneath ; 

a black opercular spot, followed by a rather indistinct dark band, 
extending to the r(K)t of the caiuhd ; fins dark grey, spinous 
dorsal sometimes with a seiles of round black spots near the base. 

Total length 135 millim. 

Tliroe specimens from Bapelle an<l one from Ossomari. 

1 have much pleasure in naming this hsh after Dr. Pellegidn, of 
the Paris Museum, who is at pi*esent engaged on a monograph of 
the Cichlida*, and who has jxiinted out to me the specific distinct- 
n(*ss of this Pdmatoclhromis from 1\ gimntheri >Sauv., to which I 
had first referred it. The latter differs in the shorter posterior 
dorsal spines and the more trunciite caudal fin. 

49. Tilapia nilotica L. — Abo. 

50. Tilapia galil^ea Ilasselq. — Agberi, Abo. 

PLEURONECJTID.E. 

51. CiTHARKJJiTiiys SPILOPTERUS Gthr. —Degamn. 

52. Cynoglossus senegalensis Kaup. — Degama. 

' GoBIIDiE. 

53. GoiJius NiGRi Gthr. — Degama. 

54. Gobius sohlegelii Gthr. — Agberi, Degama. 

55. Gobius guineensis Peters. — Agberi, Assay, Abo. 

G, (tineofascus, var. guimensis Peters, Mon. Berl. Ac. 1876, 
p. 248. 

This is a smaller fish than the East- African ceneo/uscus, 
growing to a length of 75 millim. only. The interorbital space 
is narrower. 

Recorded from the Camei*oon River by Peters ; obtained by 
Miss Kingsley at Kondo-Kondo, Ogowe ; by Mi‘. G. L. Bates in 
the Benito River, *Gaboon. 

Mastagembelid^. 

56. Mastacembelus loennbergii Blgr. (Plate XXIX. fig. 3.) 
— Agl>eri, Abo, Oguta, Gregani. 
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Several specimens of this species, originally described from 
Camei’ooii. The largest measures 190 millim. 

Depth of body 14 to 17 times in total length, length of head 
8^ or 9 times. Length of head 4 to times in distance from 
snout to vent, H to twice as great as its distance from 
first d()i*sal spine ; a pr«Roi*]>ital and 2 or 3 prieopercular spines. 
Dorsal XX YIIl- XXXI, 110-130; anal II, 110-130. The 
coloration varies : some specimens are netuly uniform brown, 
with an ill-defined darken- latei-al band, others are spotted with 
darker or with lighter ; a series of alternating dark and light 
bars may be present at the base of the anal fin. 

EXPLANATION OP THE PLATES. 

Plate XXVIII. 

Fig. 1. Protopterus annectens, young, p. 326. 

2. Petrocephalus ansorgHy j). 326. 

3. Barbus nigeriensis, p. 327. 

Plate XXIX. 

Pig. 1. Sgnodontis melanopterus, p. 327. 

2. Pelmatochromis peUeqr ini, p. 328. 

3. Mastacemhelus loennhergii, p. 329. 


3. Liist Account of Fishes collected by Mr. R. B. N. Walker, 
('.M.Z.S., on the Gold Coast, By Dr. A. Gunthbk, 
F.R.S., V.P.Z.S. 

[Received November 7, 1902.] 

(Plates XXX.-XXXIII.' & Text-fig. 62.) 

Shoi-tly after the publication of my pi-evious paper on Fishes 
from the Gold Coast (Proc. Zool. Soc. 1899, pp. 716-732), 
Mr. Walker paid another visit to that disti-ict. On this occasion 
he travelled into Ashantee, visited Lake Busum-chi, and followed 
the River Enon on a poi-tion of his return joui-ney. He did not 
long survive the fatigues of this, his last, voyage. 

It was his intention to supply me with full pa.i*ticulars as 
i-egards the stopping-places at which he obtained the fishes ; and 
I was all the more anxious to obtain this information, as some of 
the phices are small and not important enough to be shown on 
any of the most recent maps of the country. Fortunately he was 
careful in labelling the bottles with the names and sometimes 
with the positions of the localities, although not always in a very 
legible manner; and sup|)lementing this source of information 
with what I can gather from his letters, I am able to supply the 
following list : — 

1 . River Atesu, 

2. River Ibbi, and 


^ For explanation of the Plates, see p. 839. 
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3. Bokitsji Mine- are two small riveis and a locality in the 
Wasa district. 

4. Ingo^osu is described on the Label as a, village' in the mining 
centre of KinkhinkwS. 

5. Tnfoan, a small f)la(!e on a tributary of the Tliver OHim. 

f). Dunkwa-, a. place on the River Ofliin or on one of its 
tributaries. Mr. Walkei* speaks of it sometinu^s as a place and 
sometinu's as a river. There is another place with the same 
name north and inland of Cape Coast Castle. 

7. Odiimasi, a. place on the upj)er ])ari of the River Knon, east 
of Koumassi. 

8. Lake Jhisum-chi. 

9. Nyaiikoma, a i)lace on the River Knon. 

10. iVjwui of Akropon. 

Mr. Walker’s connection with commercial aliairs on the VV’^est 
Coast of Africa e\t(*mled »>ver a. period of nioi‘e than forty y(*ars, 
the greater [)art of which he resided in the count ly. It seems 
that th(‘ late Mr. T. Moore, Curator of the Liveipool Museum, 
was the first to interest him in making collections of Reptiles 
and Fishes. He retained this interest to th(‘ end of his life, miicli 
advancing our knowledge of the fauna of the (Jaboon (*ountryand 
the (h)ld Coast; an<l there is no doubt that lu' would have 
accomplished still more if circumstanc(‘s had permitted us to supply 
him with more am})l(* means than were at his disposal, while, 
moroov’er, the primary objects of his jairsuits demanded neai-ly all 
his time and eiu'rgy. 

ClIIlOMIS OUOW'ENSIS. 

Chrovds ogoffrHsls Cunth. Ann. i\: Mag. X. TT. 1896, xvii. 
p. 271 ; Proc. Zool. 8oc. 1899, p. 717. 

This species is not to be united with (\ laiiis, to which it has 
been referred by Roulenger (JToc. Zool. Soc. 1899, p. 125). In a 
smaller specimen of Irdtis the anterior maxillary tt'eth are 
ahsolaielg larger than, and the anterior mandihulary te(‘th as 
large? as, the co]Tesj)onding teeth of larger specimens of 
C. oyotrensia \ The ])ectoral tin may be rather shorter or 
rather longer than the hea<l ; it generally does not reach the 
anal. 

Mr. Walker’s latest collection contains sev\‘i*al additional 

1 111 treHtuijj: of the s])oeies of Vlivuniis in the Conp^o, Mr. 13oulciip:(T (Poi'*s. du 
Congo, !>. 453) states that for speeific diseriinination no reliance is to be ijlaced on 
the number ot teeth in the outer jn-eniaMllary series : first, becaiiM' it \aries “selon 
les individus," and secondly, because as a rule the teeth are relatively smaller and 
more numerous in adult -than in .>ouiig specimens. The first statement is opposed 
to my experience. There are broad-toothed and narrow-tootheil species; but, of 
course, there is some variation even in the former, and the limits of ^arlatlon widen 
in species characterized by small ainl numerous teeth, in uhich case it is not even 
desirable or useful to attempt to state the number of teeth. That >oung individuals 
have a smaller numlHT than adult is true, as 1 also have already stated m Proc. 
Zool. Soc. 189t>, j). 217, but this dental development cannot be called variation ; with 
the advancing growth of the jaws more teeth are added laterally. 1 continue to 
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specimens of this species ; he collected them on the River 
Dunkwa, niul at Nyankoma, R. Enon. 

Some of these specimens differ in certain points, as the height 
of the spinous dorsiil fin, the form of the cheeks, <fec., from those 
previously received and among themselves. However, I regard 
these diffci'onces as merely individual variations; they are 
imlicated in the following ttihle, in which measurements are 
given in millimetres ; the teeth are counted on oiui side of the 
upper jaw only : — 


i 

Ch. (H/oiCOiSts • 

Total length. 

Length of head. 

Length of 8 D. spine. 

Height of cheek. 

iJ 

o 

Teeth in upper jaw. 

Gill-rakers. 

P. just i*eaching A. 

1. Lanibarene, type' 

170 

47 

10 

12 

12 

28 

U+3 

# 

2. Kotehvvah K. 

DH 

37 

10 

0 

10 

23 

11+3 


' 3. Prah R. 

! 142 

36 

18 

8 

10 

27 

12+4 


4. Prah 11, 

, IK) 

36 

16 

8 

10 

26 

n-f 4 


6. Kakum H, 

. 162 

42 

20 

10 

13 

29 

12^5 


0. Kakum K 

140 

35 

18 

7 

11 

25 

13-f4 

« 

1 7. Kakum li. 

...1 117 

30 

15 

6 

0 

25 

12+4 


; 8. Duiikwa R. .. . 

. 1 13() 

32 

17 

7 

10 i 

26 

11 + 1 


, 0. Dunkwa R. .. . 

! 125 

32 

17 

7 

10 

24 

12+4 

# 

I 10. Nyaiikoma 

132 

33 

16 

7 

10 1 

24 

11+3 


' 11. Nyaiikoma . . 

. 120 I 

1 33 

; 16 

: 7 

11 1 

1 26 

12+6 j 


1 12, Ch. lafus, tyiie 

! 

' 112 

i 

j 28 

' 13 

1 

i 6 

i 

0 ' 

' 10 

L 

0+3 

1 

1 


« 

# 

* 

« 

# 

* 

* 

# 

« 


i 


CUROMIS DISCOLOR, Sp. 11. 

n. }g. A. 1^. L. lat. 29-30. L. transv. 3/11. 

Nineteen or twenty teeth on each side of the upper jaw. 
Maxillary rather short, not extending to the vertical from the 
front margin of the eye. Upper profile of the snout straight ; 
interorhital space flat, wider tlian the orbit, which is nearly one 
fourth of the length of the head. Three series of scales on the 


repird the size and number of teeth as a valuable specific character wliich should 
always be taken into consideration, combiueil wdth a statement of the size of the 
specimens to which the statement of the dental number applies. 

Therefore I must demur to Mr, Uouleiij^er’s statement that in C. ogowensis the 
teeth “ vary ” from 16 to 30 on each side (/. c. p. 466). l^ie typi(ial sp^imen, from 
which alone my original description is taken, is 170 raillim. long, and probably 
mature. The collector put into the same bottle two young specimens, 62 and 
6() milliin. long, which presumably may belong to the same species. I say presum- 
ably, for I confess that the uncertainty and diffiimlties attending the detennination 
and specific discrimination of the young of closely-allied siMJcies of Chromis are too 
great to allow me to offer a categorical opinion upon them. 


P. not reaching A. 
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cheek. Form of the body rather oblong, its depth being con- 
tained 2^ or 2^ in its length (witlioiit caudal), and more than the 
length of the head. Gill-rakei's of the outer arcdi twelve (4-f-8). 
Pectoral fin as long as, or even slightly longer than, the head, 
extending to the vent or origin of the anal. Yentral pi-oduced 
into a filament which may reach beyond the origin of the anal. 
The (dglith dorsal s})ine is contained 2.1 or 2g in the length of the 
head. Caudal fin truncate, with the corners pointed. Scales 
cycloid. Colour varial)le : the whole fish may be brow’iiish- black, 
the vertical and \eiitral fins and the \)ase of each scale being deep 
black ; or it ]uay be of a uniform light colour, with some 
irregular black blotches on th(‘ opercle and throat. 

Three s})ecimens from Lake JUisum chi, measuring from 100 
to 125 millim. 

ClIROMlS HUSUMANIJS, S]). 11 . (Plate XXX.) 

I). A. P. 13. L. lat. 29 -30. L. transv. 3/11. 

Scales cycloid, those on tlu' cheek in three (two*) series. Teeth 
small, a few notclu'd, in several seri(*s, from 24 to 28 on each 
side of the upper jaw ; those of the lower jaw minute. Mouth 
rather small, the maxillary scarcely reaching the verticiil from 
the anterior bordei* of th(» eye. The depth of the body is ttro 
fifths of the total length (without caudal), the length of the head 
one third. Eye one fourth of the length of tlu‘ h(*ad, two thirds 
of that of the snout, and ratliei* less than tlu' width of the intei- 
orbital sjKice. Xapr if the uevh more or less elevated, renderioij 
the upper profde of the head sVajhth/ concave, J*ectoraf Jin a.^ huaj 
as the, head, (‘xtending nearly to, ami sometimes (‘ven to, the 
origin of the ;iual. (/audal fin ti'uncate or scarcely emarginate, 
wuth the coriK'rs rounded, or with the up])er angular ami tht' 
lowtT 1 ‘ounded, scaly at the base. Th(‘ sj)inous dorsal fin rather 
low', the length of the eighth spine being about one third of that 
of the Iiead. Cill-rjikers of the outei* bran(*hial arch from 15 to 
17 on the wdiole arch, or frcuu 11 to 12 on its lower portion. 
Coloration uniform, or with .six very indistinct cross-bands ; 
operculum ami doisal fin with the usual black spt)t. 

Total length 135 millim. 

Several specimens from Lake Ihisiim-chi. 

ClIROMlS MULTiFAsriATUS, sp. n. (Pljite XXXI.) 

Allied to C, mucrocephalus Bleek. 

D. If. A. |. P. 13. L. la,t. 28. L. transv. 3/11. 

Scales cycloid, tlioso on the cheek in tw'o s(‘ries. Teeth very 
small, in several series, notched, alxmt 36 or 34 on one side of the 
upper jaw '^; those of the lower jaw minute. Mouth small, 
tiunsvei'se, the maxillary terminating at some distance' in advance 

1 Threo series in three species, in two others the thinl series is nnlnced to a single 
•cale. 

2 Young specimens of about 70 millim. in length have a smaller number, viz. 28 
or 80, 
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of the orbit. The depth of the body is contained 2^ times in the 
total length (without caudal), the length of the head 2^ or 2| 
times. Eye one fourth of the length of the bead, and rather 
more tliaii two thirds of that of the snout and of the width of the 
iiitoroibital space ; it is therefore a little nearer to the end of the 
snout than to the end of the opcicle. Interorbital space trans- 
vcisely somewhat convex ; upper profile of the head nearly 
straight. Pectoral fin as long as the head, extending to or 
beyond the origin of the anal fin. Caudal fin truncated, sc4ily at 
the base, (jill-rakois of the outer branchial arch from 24 to 26 
on the whole arch, or from 19 22 on its lower portion*. Body 
with well-marked black cross-bands, eight or nine in number in 
young individuals, alternately deeper in colour and broader in 
width, the foremost (if distinct) being above the root of the 
pectoral fin, the second opposite to the fifth or sixth dorsal spine. 
In mature individuals the narrower cross-bands disappear, only 
five I'emaining, the last being across the root of the caudal. A 
large black opercular spot ; sometimes a I'ounded blackish spot 
behiml the last dorsal spine. 

Total length 143 millim. 

„ „ without caudal ... 112 „ 

Length of eighth dorsal spine .. . 15 „ 

Several examples from Lake Busum-chi. 

OlARIAS KlNGSLEYiE, sp. n. 

D. 79 87. A, 68. P. 1/9. 

Yomcrine teeth villiform, forming a horseshoe-like band, 
narrowed in the middle, its broadest part being as broad as the 
intermaxillary hand ; each half of the latter is not quite twice as 
wide as it is bioad, and laterally s(iarcely extends as far outwards 
as the vomerine band. Head covered above with thick skin, two 
elevenths of the total length (without caudal), or nearly twice the 
distance from the oi-igin of the dorsal fin. The width of the 
interorbital space is nearly one half of the length of the head. 
Barbels modertitely long ; the nasfil nearly reaching to the gill- 
opening, the maxillary nearly to the origin of the dorsal fin, 
which is somewhat behind the end of the pectoml. Anal fin not 
low. No free space separating the caudal from the other vertical 
fins. Coloration uniform. 

Total length 280 millim. 

One specimen from Odumasi, another from Infoan on the 
R. Offim. 

Heterobranchus isopterus Blkr. 

Two specimens from Nyankoma and Infoan. 

1 As the branchial arch is in many of the species a se^ent of a more or less 
perfect circle, it is difficult to fix the boundary between its lower,” posterior or 
upper portion, and therefore it appears to be safer to count the ^ill-rakers of the 
whole arch, and not of a portion alone. 
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Eutropius MENTALIS. 

Eutropius con(/e7isis Giintli. Proe. Zool. Soc. 1899, p. 730. 

Eutropius menialis Bouleng. Poiss. Congo, 1901, p. 269. 

A dozen young specimens (5 7 in. long) were collected by 
Mr. Walker on the H. Ofiim. J believe them to be the same as 
a specimen of mn(;h larger siz(i from the Pi’ah lliver which, 
although it had its lin-spines mutilated, I referi*od to E. con- 
gemis. These young specimens do not cpiite agree among them- 
selves as regards tla* comparative length of the barbels, but all 
have the nasjil barbel considerably shorter than the maxillary or 
outer mandibulary one ; and therefore 1 hesitate to refer them 
to Eutropius mandilndaris^ . The amount of variation in the 
length of the barbels within the limits of a species, and any 
change in th is (‘haracter dependent on growth, are quite unknown 
fit present. 

CnRYSTClfTTlYS WALKERI. 

Chrysichthys vmlkeri Oiinth. Piw. Zool. Soc. 1899, }). 720. 

One Specimen, K. OHiin. 

Chrysichthys lagoensis. (Text-fig. 62, p. 336.) 

Chrysichthys lagopusis Ounth, Proc. Zool. Sck;. 1899, p. 725. 

One specimen, Nyaiikoma. 

This specimen is a male 177 millim. long. Jt presents a 
peculiar modification of the integument of the buccfil tiavity, 
which I have also observed in other speciimms of this genus, in 
which, however, the excrescences were (‘olla|)sed and indistinct 
owing to tlu* less p(ufect state) of preservation. On the palate 
(text-fig. 62, A) the mucous mendjrano is raised into two fringed 
ridges divergent towards the pharynx ; the upper pait of the 
phaiynx is occiq)ied by a pair of large, elliptic, soft, cushion-like 
pads, into which the ijharyngeal denticles aie sunk, and in front 
of each of which two long pxpilla* are suspended from the roof of 
the pharynx. Below (text-fig. 62, B), in the median line between 
the roots of the anterior branchial archas, a high, short rhlge rises, 
with a fringed flaj) dependent on each side ; finally each branchial 
arch is provided with two rows of soft papilliform gill- inkers. 

There ai*e two functions which may be ascribed to this singular 
structure. It umy serve as an organ of taste by which the fish is 
able to distinguish in muddy water between nutritive and 
uneatable substances : or, as many Cat-fishes cany their ova and 
young in the mouth, it may assist in the lodgimuit or, perhaps, 

1 Unfortunately I am unable to re-examine the typo of JS. mandihularis. The 
minority of the specimens described in the paper (piott'd were letit to me for descrip- 
tion by my friend, the late Mr. T. M(M»re, Curator of the Free Public Museum, 
Livofiiool* with the umlerstandiug that all unique ty]>e8 fthouhl be returned to him. 
This was done, and the safe arrival of the siHH'imens acknowlinlfred by him. How- 
ever, none of them can now bo found by Mr. Moore’s successor, Dr. J. O. Forbes, 
who, at my request, kindly instituted a search for them. 
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in the nutrition of the fry. In a female 377 millim. long the 
stmcture is but little develoj^d. 



Mouth of Chn/sichlhj/x htjjfo&mtis. 


A, palatal vu‘w; B, lowi*r view. 


Ampiiilius platychir Gthr. 

This species varies somewhat in the relati^ e jiroportions of the 
dorsal fins. Jn well-nourished and w(‘ll- preset wed (jxaniples the 
adipose tin rises along a greater extent of the dorsjil profile, thus 
approaching nearer to the rayed fin : a condition not rarely 
observed in other 8iluroids with a. long adipose tin. ' J^lie barbels 
are distinctly compressed. The back of these Gold Coast speci- 
mens is marbled ; dorsal and caudal tins with a black band across 
the base .and another across the middle. 

Tlie specimens wore wdlected on the lliver Atesu, and ai‘e 
probably young, being 2 j inches long. The occurrence of these 
specimens at no great <listance from the mouth of the liver proves 
that Amphilius is not confined to mountain-strejims \ 


NoTOGLANIDIUM, g. 11 

Head broad, depressed, covered with thick skin ; eyes small, 
without free orbital margin, situated at the upper side of the 
head ; posterior nostrils in a pit rather nearer to the eye than to 
the end of the snout, anterior in the upper lip, terminating in a 
shoii; tube pointing downwards. Snout broad, with rather wide 
mouth and three pail’s of liarbels. Teeth minutely villiform, none 
on the palate. Gill-membraneij attached to the isthmus without 

1 The typical specimens are stated to be from Sierra Leone, and there is no reason 
to doubt the correctness of the statement (sei^ Boulenger, Ann. & Mag. N. H. 1898, 
i. p. 254). They were given to me on the occasion of a visit to Fiirt Pitt Museum in 
1862 by one of the Army surgeons, who bad brought them from Sierra Leone where 
he had been stationed. 
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a free central portion. Anterior dorsal rather long, with more 
than seven rays and with a pungent spine ; adipose fin low and 
long ; ventrals six-rayed, below the posterior third of the dorsal. 

Notoglanidium walkeri, sp. n. (Plate XXXIT.) 

1). 1/14-15. A. 12. P. 1/7. V. 6. 

Body moderately elongate, of nearly the same depth in its 
whole 1 ength, th e tail bei ng strongly com pressed . Hoad depressed , 
much broader than deep, two-sevenths of the total length (without 
caudal) ; the very small eye entirely in the anterior half of the 
hefwl ; snout broad, depi’eased, two fifths of the length of the head, 
nearl}^ twice as long as the interorbital space is long. Mouth 
anterior, with the upper jaw rather larger, surrounded by fleshy 
lips ; all the barb(*ls are rather thick near their base : the 
maxillary extending to the middle of the operculum, the outer 
mandibidary to the base of the pectoral fin ; the inner mandibulary 
rather shortei* than the m.axillary. Tlio maxillary patch of teeth 
is single, oblong, small, l)ut widei* than long ; the mandibulary 
patches separahid in the middle, smaller than, but similar in 
outline to, the maxillary. 

Pectoral fins shoH, not longer than ventral, with a strong 
spine, which, howevtu*, is enveloped in thick skin, only its point 
being free. Dorsal flu very low, only about half as high as the 
body, with a singularly shoi't spine, not (juite half as long as the 
snout. Adipose fin long, low, commencing slioii}ly behind the 
dorsal and subcontinuous with the caudal. Caudal rounded. 

Reddish-brown, da.i*kcr on the back, body, dorsal and caudal 
fins, with scattei'ed round black spots, the spots on the caudal fin 
being the more numerous and smaller. 

Total lentil 122 inillim. 

Two specimens from the River Ibbi (Apollonia). 

Synodontis robbianus J. a. Smith. 

Several young specimens (3-6 in. long) from the R. Oflim. 

On cojiiparing these specimens with the single young specimen 
of S. robbianus, I fiiul that they have the interorbital space a 
little broader than the Old Calabar fish. This does not seem to 
me to constitute a distinctive specific character. 

Malapterurus electricus L. 

A young sjiecimen from the R. Oflim. 

Barbus camptacanthus Bloek. 

Many specimens were collected at Infoan, at the town of 
Akropon, and on the River Atesu, 

Barbus trispilus Bleek. 

Many specimens from Infoan, Akropon, and Ingogosu, a village 
in the mining centre of KinkiankwS. 

Proc. Zool. Soc.— 1902, Vol. II. No. XXIT. 
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Labeo walkeri sp. n. (Plate XXXIII.) 

Closely allied to Z. hrachypoma. 

T). 14. A. 7. L. lat. 33. L. transv. 4/6. 

Mouth broad. Lips very thick, with a distinct inner fold in 
their entire circumference ; lower lip fringed along its anterior 
and posterior mai'gins. Snout thick, produced, much pi'ojecting 
beyond the lower jaw% wdtli a broad lobe on each side ; the 
terminal poi*tion of the snout is nither contracted and turned 
upwards ; maxillaiy barbel small, hidden in the lateral groove. 
Eye lateral, immediately below the upper profile, about as large 
as the exposed portion of a scale, situated entirely in the posterior 
half of the head. Head small and thick, a little less than one 
fourth of the total length (without cautlal) ; the width of the flat 
interorbital space one half of the length of the head. Gill-cover 
very {^lort. There are tlu*ee longitudinal series of scales between 
the la tend line (which is indistinct) and the ventral fin. The free 
portion of the scales much higher than long. Dorsal fin high, 
with the upper mai’gin stiaight, ef|uidistant from the root of the 
caiulal and the front mai*gin of the orbit ; anal extending to the 
root of the caudal, at least in our largest example ; caudal forked. 
Pectoral fin not reaching the base of the ventral ; ventral inserted 
in front of the veitical from' the last dorsal i*ay. Body moderately 
elongate, tail strongly compressed ; the height of the body is not 
(piitc‘ one fourth of the totjil length (without caudal) ; free portion 
of the tail as deep as long, its greatest depth being two thirds of 
the length of the head. Coloration uniform. 

Snout covered with tubercles in mature specimens. 

Several specimens from Nyankoma, the largest measuring 
205 millim. 

IlArLoeiiiLus sriLAucJiEN Dum. 

Town of Akropon, and Infoaii (a village on a tributary of the 
Oflim E.). 

IfArLOCUILUS INFRA- FASCIATUS Gthr. 

Bokitsa Mine (Wasa district) ; R. Atesu, 

Alestes lonoiptnnis (Ithr. 

AUstes chaperl Sauvage, Bull. 8oc. Zool. France, vii, 1882, 
p. 320, pi. V. fig. ,3. 

From the examination of a long series of specimens, including 
typi's of A. lonyipinnis and A, chaper% I come to the conclusion 
that the two forms should not be specifically separfited. A, longi- 
was described as having the origin of the dorsal fin nearer 
to the end of the snout than to the root of the caudal, A. chaperi 
being distinguished by a more backward position of that fin. 
However, in some of the specimens before me the first dorsal ray 
is exactly midway between those two points ; and I am unable to 
find any other specific differences. 
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Alestes MACROLEPIDOTUS 0. V. 

R. Oilim njid R. Enoii, villagp of l^yniikoma. 
Petersics occidentalls (Jihr. 

Many specimens from Akropoti an<l Infoan. 

Hydrocyon lineatus Sclileg. 

R. Ofiim and R. Enon, Nyankoma. 

Saiujodaces odoe B1. 

R. Enon, Nyankoma. 

Nanxociiarax fasciates Gtln*. 

Town of Akropon. 

MoRMYRUS USSIIERl (Ulir. 

R. Olfim. 


EXPLANATION OF THE PLATEwS. 
J’late XXX. 

Cln^omts husiivianuSf p. 333. 
Plate XXX I. 

Chromin mullifasciatnsy p. 333, 
Plate XXXII. 

Isutocjlaniihnm walkcn, p. 337. 

Plate XXXIII. 

Laheo icalken\ p. 338. 


4. On a SiK‘ciiiu*n of lla- Okapi lat<4y received at Brussels. 
By C. I. Fdusyth Major, F.Z.S. 

[liof’oivod Novcmln'r 18, 1902. J 

(With Tcxt-lignres 63-67.) 

Last month the Aiit.horities of the Congo Independent State 
received the skin of an Okapi which w^as at first supposed to have 
been obtained by a missionary stationed at or near Stanley Pool, 
but which subsecpiently proved to have been forwarded by the 
Commandant Si llye, “chef de la zone du Ilaiit Ituri.” Though 
it was iij)parently of .an imhvidual, the skin shows no traces 

of horns. 

The examination and comparison of the two Brussels skins, 
of which photogi’aphs are exhibited, show first of all that in 
the pattern of the striping, especially of the hind-cpiarters, some 
variation occurs between one shle and the other ; this warns us 
not to attach too much importance to similar variations when 

22 * 
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occurrinp: in (liffercnt specimens. Also, when pointing out the 
(liflerences in this respect between the horned Tervueren and 
thc' Loudon speciirieii \ I have taken care to state in a general 
manner tliai the latter differs from the former in the predomi- 
naiiet; of the white over the black in the fore legs, and in the con- 
vers(' condition in the hind legs. The general coloration of the 
Tervueren skins is ilark brown, as opposed to the i*ich red-brown 
colour of the specimen in the Natural Histoiy M useum, which 
shows a, darker dorsal stripe; the dorsal stripe in the former 
Ix'ing ligliter than the geiu*ral coloration. The lateral parts of 
tht‘ face, which are creamy wdiite in the London S 2 )ecimen, ar(? 
gi’eyisli in the mounted individual of Tervueren. In all these 
features exce 2 )ting the dorsal stripe, which I have omitted to 
veT’ify, the ncAvly - a rrived skin agrees with the Tervueren 
S2Hiciinen. 

Tlie List mail, which arrived at Antwerj) the 4th of this month, 
brought the skelet-on of the S 2 )ecimen to which belongs the skin 
ree.eiv'ed a, few w(‘eks ])efoi‘i‘. 

The animals are aj)])a,rent]y skinned by the natives on the sjwt 
wluTc they are killed, which may be situated at a considerable 
ilistancr* from th(‘ nearest jiost; their invariable custom in 
skinning tlie animal seems- to be to cut away the generative 
organs, so that the Jlelgian officials have to r(*ly on the informa- 
tion of the natives as to th(‘ sex of an individual. In the cjise 
of the Ijondon sjjecimeji and the one ari'ived the other day, therc^ 
was no information whatever in this respect. The first skin 
rec-eivcMl at Brussels was stated to be that of a female, and, as I 
had at the time no reason to doubt this statement, 1 described 
tlu‘ adult female of the Okapi as being j^rovided with horns like 
the male. 

The skull recently l eceived is that of a (piito adult individual ; 
the teeth are well worn and the coronal suture is obliterated. 
The Iavo bumjis rising from the jjosterior region of the frontals 
show about the sa,me dc'groe of development as in the larger of 
the two skulls in the Natural History Museum, but the diffuse 
swelling of the suiTounding region, j)roduced by a greater de- 
velo})mi*nt of the underlying air-sinuses, makes them api)ear less 
jmuninent. 

There ai'e no ti*accs whatever of horns. Apart from this, the 
skull exhibits the saine characters which 1 have pointed out as 
Ixdng of specific value in the horned skull ; it is narrower still than 
the latter, the absence of horns sufficiently accounting for this 
difference ; the maximum of width is situated behind the orbits, 
ther(3fore further back than in the London skull ; the parietal 
region and the zygoma are shorter; and the maxillary region 
above the cheek-teeth lower, both absolutely and relatively. Tlie 
last character appears to acquire more weight from the circum- 
stance that the London skull is not adult, because the vertical 

^ ‘ La Helgiquc Coloniale,’ Nov. 9tli, 1902, p. 632, 

2 ‘ La Belgique Coloniale/ May 26tb, 1902, p. 245 ; P. Z. S. 1902, ii. p. 77. 
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diameter of the maxillary increases with ago in the Ungulates 
generally and in th(^ Giraffe in particular . 

Another feature which seems to be of specific value and which 
is rather striking, is the difierence in the shape of the orbits. 
Professor Lankester has described the orbits of tlie London speci- 
men as rectangular, whereas in the two specimens of llie Teiwiieren 
Museum they are circular as in the (Jirafie. I was at first in- 
clined to ascrilx* tliis disagreement to a difiereiicc' of age; but on 
elostu* insp(‘ction 1 do not see how by fiirthei’ growth this cliangti 
of form could be brought about. In the Iluminants generally 
it is precisely in the young that the orbit is more regularly 
circular. 

Ooiisith'ring the agreement of the two skulls rmd th(‘ two skins, 
L have not h(\sitat(‘d to ascribe the speciimai lately a rri\ (‘d to 
the same species as the skeleton of the om* and th(‘ skin of the 
other of tlu^ two individuals formerly received by thc‘ TerMureii 
Museum. 

The absence of horns in this .adult specimen is, in my opinion, 
a sexual character; the horid(‘ss skull Ixaiig besides slenderer, as 
is th (5 case generally in female Ruminants. This conclusion 
as to th(‘ S(‘x was arrived at before the pel\ is belonging to the 
same sk eh ‘ton as the horidess skull had been (ix.amined ; th(‘ p<‘lvis 
having betui sent to London, J liave bciai abh‘ to coin])ar(‘ it wjth 
the one belonging to th(‘ horned skull. Tlau'e cannot rcanain the 
slight(‘st dou})t that the former is that of a female, lh(‘ latter 
tint of a mah‘ individual. 

It follows that not only th(‘ skeleton, of which ila* horned 
skull forms part, is tliat of a m.ale — and about Ibis 1 ha\(^ iievtr 
had any d(nd)t -but also that the mounte<l skin of the T(‘rviU‘n‘n 
Museum, vvhhdi also exhibits horns, is of the male sex. Tlu* 
difference' in size and the slight diflerences in shape of tlu‘ two 
pairs of horns :ire due to the skin being that of a younger speci- 
men, as is evident from the non-fusion of its ossicusps with tlni 
frontal. 

At [iresent the (‘xact locality of the specimen Last arrived is 
unknown. According to inlormation receiv'od by th(‘ Congo 
State authorities, it results that the Oka])i is not resti’ict(*d to the 
region inhabited by the Wambutti dwarfs. Five years ago, in 
1897, an agent of the Congo Statci forwariled to his superiors the 
description of a bc'ast which he believ’ed to be an antelopi* and 
which is called Ndumhe by the Mom v us, a trilx^ bordeiang to 
the south of the Mangbattu country (lat. 3^ N., long. 28"" E.), 
whence thti skins exhibited to a former meeting by Mr. lloulenger 
were obtained. The description of the Antilope inlumheA^ 
clearly that of an Okapi “De taille superieure au buiile, tete 
noire, le cou et le corps brim marron ; arriere-train zebre par 
des raies noires et blanidias. Ces raies forment des anneaux sur 
les quatre membres. La queue est longue de 50 centimrtres et 
termin6e par une touffe de poils. Elle a les formes gmcieuses ot 
an*ondies du z^bre, Sa chair est excellente.’’ 
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Lieutenant Leoni, who forwarded to Brussels the first spe- 
cimens, also writes that the Okapi is called N*dumhe by the 
Momvus, between the rivers Nepoko and Adjamu, and on the 
Rubi, and that he himself had met with two herds on the Nepoko. 
He mentions besides two other names of the Okapi : in the 
country of the Mokumus it is called M^Boote, and in the Kiu- 
vuailia country Kenghe, I have not been able to find these two 
districts marked on the maps. 

There are already quite as many native denominations known 
as there are binomial names for the Okapi, but it does not follow 
that each tribe enjoys the possession of a distinct foiTii. To 
return for a moment to the question of different species : from 
what ] have said, it may be seen that the new material rather 
confirms my view as to the specific dLstinctness of the l^rnssels 
specimens, although speaking generally I am d 'priori more in 
symjmthy with uniting than with dividing species, and have 
come to consider new specific names as being in many cases an 
evil, although a necessary one. 

Personally I esteem it a inoi*e fascinating and a more important 
task to investigate the relations of the Okapi with the Gii'afle on 
the one hand, and its fossil relatives on the other. This investi- 
gation culminates in the question, to which I have already 
endeavoured to give an answer whether the main chamcters in 
which the Okapi difiei>{ from the Giraffe are generalized characters, 
or whether it is the i*educed, degenerate survivor of a series, “the 
most modem and most modest member of a tiibe which has 
flourislied in ])ygone times,” as it has been put J hope to show 
that a similar inquiry is not “ a fruitless amusement.” 

The impoi'tance of the discovery of the Okapi froin a scientific 
point of view consists, of coui’sc, in the quite unhoped-for addition 
of a second living genus to a family of Ruminants whicli w’^as 
hithei’to represented in the recent fauna by the isolated and 
jibeiTant type of the Gimfie alone. 

One impoi*tfint point ujMm which the Bi'ussels material has - 
thrown light is the mode of development of the horns. The 
hom-cones which liad remained attached to the first skin received 
in Brussels having been macemted, it became clear that, as in 
the Giraffe, the horns of the Okapi are composed of two parts : 

(1) of the tuberosities or bumps of the cranial bones — the frontal 
alone in the case of the Okapi — which increase with age; and 

(2) of the sort of epiphysis, termed osaicusp by Prof. Liinkester, 
which in the younger animal is separated from the underlying 
frontal by a stratum of fibrous structure, but finally co-ossifies 
with the frontal, without any trace of a suture remaining in 
the old animal. 

Apart from the circumstance that in the Giraffe this “ ossicusp” 
is placed on two bones, the paiietal and the frontal, we have this 
other difference, that the tips of the horns present a polished 

^ * La Belgique Coloniale/ May 25th, 1902, p. 245 ; P. Z. S. 1902, ii. p. 79, 

2 P,Z.S. 1892, ii. p. 214. 
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Original, from Upper Miocene <»f SamO', in the B .t. Mus. 
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appearance in the Okapi, suggesting that they had not been covered 
by skin. This would imply that very probably the tips of the 
horns are slied. As this question will doubtless very soon be 
resolved by the arrival of new material, I find it safer to leave it 
open for the present, the polishing being possibly due to some 
other cause. 

I have classed the characters of the Okapi, cmnial and others, 
first of all into four categories, according to tlieir agi'cement with 
or disagreement from, the nearest related fossil forms, PalcpMragus 
Samothermm) on the one hand, and the Girafte on the other; 
a fifth category gives the characters according to which it holds 
an intermediate position. 

I. The characters which the Ohapi shares with PaUeotragus^ 
besides those which both have in common with the Giraffe, are 
the following : — 

1 & 2. Proportionate length of the limbs and of the neck. I 
have formerly stated ^ that in this respect the Okapi closely agi*ees 
with the fossils. 

3. One pair of horns only, situated on the frontal bones alone, 
and presumably present only in the male sex (see text-figs. 63- 66). 

4. Elongated and horizontal parietal region » 

5. Lower contour of mandible convex (almost horizontal in the 
Giraffe), anterior portion of mandible turned upwards and more 
massive than in the latter ; for cliaracters 5 and 6 compire the 
text-figs. 6 {Samotheriiim) and 7 (Okapia) on p. 73 of my former 
paper with text-figs. 11 and 12 {Giraffa) on p. 76. 

6. Lower contour of praBinaxillaries and of adjoining anterior 
portion of maxill.a horizontal (bent downwards in the adult 
Gimfth). 

II. Characters in which the Okapi differs from Pakeotragus, 

1. Smaller size of incisors and canine, a feature pointed out 
already by Pi-of. Lankestoi-. 

2. Cheek-teeth more brachyodont, at any rate more so than in 
the laiger fossil form, Samotherium boissieri, 

3. Air-sinuses of the cranial bones much more developed, 
extending even to the basis cranii, 

4. NaiTow frontal region, orbits not telescopic (compare text- 
figs. 63 and 64 with text-figs. 65 and 66). 

5. Orbits situated more forward in relation to the cheek-teeth 
series. 

6. Horns placed farther backward and comparatively smaller. 

7. Mandibular angulus more produced backward. 

8. Five tarsal bones — cuboid ; scapTioid ; cuneiforms 1, 2, & 3 — 
are fused into one bone (in Pakeotragus into three, as in the great 
majority of Ruminants). 


^ * lift Belgique Colouiale,' Ma^ 26th, 1902, p. 245 ; P. Z. S. 1902, ii. p. 76, 
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TII. Characters which the Okapi has in common with the Girajffe, 
Those characters mentioned in paragraph I. which ai’e equally 
shared by all three animals, together with the following : — 

1 . Horns covered by the skin ; their mode of growth in the 
main identical. 

2. Extensive air sinuses of the cranial bones. 

3. Shape of the mandibular angulus of the Okapi approatdiing 
the Girufie, though somewhat intermediate between the form in 
the latter and that of Palmotragus, 

4. Fusion of the five tarsal bones mentioned — this takes place 
in the two known skeletons of the Okapi ; it is not the general 
rule in the Giraffe. 

TV. Characters in which the Okapi differs from the Giraffe, 

1 . Smaller size. 

2. The differential diameters of the skins. 

3. All those features which, apart from the family characters, 
the Okapi has in common with l*ahrotragus. 

4. Cranial air-sinuses less dev{‘lope(l in the Okapi, with the 
exception of those in the bony jialato, which are eonviu’sely much 
more dev(*loped in the Okapi than in tlie Giraffe. 

5. Narrow frontal region ; orbits not telescopic (compare text- 
figs. G3 and 64 with text-fig. 67). 

6. More anterior position of tlie orbits. 

7. Tympanic hulke and ears larger. 

8. Apparent later <levelopment of the horns, which remain 
smaller. 

V. The Okapi holds an interiimliaio jiositiori between Palceo- 
tragus and the Giraflc in the following characters : — 

1. Degi’ee of development of the air-sinuses in the cranial 
roof-bones. 

2. Position occupied by the paired horns (compare text-fig. 7 
(p. 73) with text-fig. 6 (same page) and text-figs. 11 and 12 (p. 76). 

3. Conformation of the mandibular angulus, which is more 
produced backward than in Palmotragus^ but less so than in the 
Giraffe. See the side views of the ciunia on pp. 73 and 76. 

VI. A very few features are common to the Giraffe and to 
Palmotragns^ to the exclusion of the Okapi. 

1 . Large incisors and canine. 

2 . Backward situation of the orbits in relation to the tooth- 
series. 

3. Broad frontal region ; orbits telescopic. 

Almost all the diameters in which the Okapi differs from the 
Giraffe are more primitive features. The exceptions are the 
large air-sinuses in the bony palate of the Okapi, and presumably 
also the large size of the ears. As pointed out, the Okapi shares 
a great jmrt of these primitive features with the fossil Giraffidae 
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Text-li^. G6. 



Upper view of the posterior portion of the skull of Samotherium homieri, 
adult ^ nat. size. 

Upper Miocene of Samos. Same specimen as that figured in side view above, p. 74 
(text-fig. 9). Barbey Collection, Valleyres (Switzerland), No, 16. 

• «.c. = coronal suture. 
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here considered. There are several, however, by which it appears 
to be ev^en more gemralizedt than Palmotragus ; namely, the narrow 
frontal region with its non-telescopic orbits, the anterior position 
of the latter, the smaller size of the horns, and the more brachyo- 
dont condition of the cheek-teeth (as comjwired with the large 
fossil species Sannotherium boissieri). In one feature only, the 
large extension of the air-sinuses in the bony palate, the Okapi 
has conversely lU’ogi^essed furthei* than the Giraffe. 

Pal^ceotraguSy finally, is more generalized than the Okapi— and, 
as a matter of course, more so than the (Timffe—in the non -fusion 
of the five tarsal bones into one, in the comimratively very slight 
extension of cninial air-sinuses, and in the anterior ])osition of 
the horns. 

To sum up the state of our present hiiowledge of the Okapi. — In 
the sjiecies preserved at Tervueren {Okapia Uehrechtsi) the male 
is provided with horns, but the sjirne will j)resuirjably piove to 
be the case in the species repi*esented in the Natiiiul Histoiy 
Museum also. 

The mode of formation of the horns of the Okapi is the same 
as in the Ginifie. In the present state of our knowledge they are 
limited to the male alone of the formei*, so that the Okapi is in 
this respect on the same level a‘s Palmotragus^ the Giraffe having 
progressed farther, 

Besi<les the last-mentioned some further features which the 
Okapi shares with PaUmtragu^, and all of them of a more gene- 
ralized character as compai’ed with the Gimffe, ha ve been added 
to those formerly pointed out. 

One feature has been added to those forniei-ly mentioned, in 
which the Okapi occupies an intermediate position between Palmo- 
tragus and the Giiuffe. 

And, lastly, yve have been able to adduce some characters 
in which the Okapi apj)ears to be even moT-e generalized than 
Palmotragus. It is this last categoiy especially which adds 
weight to the assumption that Africa was the original home of 
the Girafiidae. 


December 2, 1902. 

Dr. Henry Woodward, F.R.B., Vice-President, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of Novembei* 1902 : 

The registered additions to the Scxjiety’s Menagerie during the 
month of November 1902 were 08 in number. Of these 41 were 
acquii'ed by presentation and 1 by pui’chase, 1 was born in the 
Gardens, 21 wci'O received on deposit and 4 in exchange. The 
total number of departures during the same period, by death and 
removals, was 115. 

Amongst the additions special attention may be called to a fine 
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adult female of the Equine Antelope {Hippotragus equinus), from 
Bechuanaland, presented by Major Charles Frederick M inchin, 
D.S.O. No specimen of this Antelope has been received in the 
Society’s Gai’dens since 1878, and it is now becoming very scarce 
in South Africa. 


M r. Sclater called attention to the specimen of the Greater 
Bird of Paradise {Paradifiea apodoL)^ now living in the Society’s 
Gardens, which liad been received from the Zoological Gardens, 
Calcutta., on the 15th June, when it was in full dress. It had 
begiin to moult at the end of June, and had shed all its plumes 
in three nighta, (The bird was not obsorve<l to cast any j)lumes 
during the day.) The bird did not commence to cast its flight- 
feathei's till the beginning of August, and it cast about two 
feathers per week up to the beginning of November. The nev) 
plumes began to show about the last week in August. The bird 
liad now completed its moult, and was in fine health and con- 
dition. It was very kame and lively, and came readily to be fed 
by hand. It was fed upon boiled rice, boiled potatoes, boiled 
carrots, boiled eggs, bre^jul, maw-seed, and German paste*, also on 
bananas, grapes, pears, and nuts. It has one raw fresh egg per 
week, a. fresh-killed mouse occasionally, and had all the damaged 
moths in the Insect- house. Of the last-named the bird was par- 
ticularly fond, as also of small pieces of sweet biscuits. 

Mr. F. E. Beddard, F.Il.8., exhibited the lower jaw of a 
Wombat which had died in the Society’s Gardens, aj)parc*ntly 
from peritonitis. The molar teeth on both sides of the jaw had 
grown inwai'ds so as to confine the tongue below them. Though 
it was possible to free the tongue by bending it sideways and then 
pulling it out, it seemed doubtful whether this could have been 
done by the animal itself during life, or, if so, whether it could 
ha,ve been replaced as it was found after death. The uselessness 
of the tongue as an aid to mastication must not be assumed from 
the conditions observable in this specimen, since it is quite con- 
ceivable that the organ may have been paralyzed, and thus 
rendered it possible for the teeth to close in above it. The 
animal was ol<l, having been acquired in 1885. 

Br. Hans Gadow, F.R.8., gave an account (illustrated by 
lantern-slides) of his recent expedition to Southern Mexico. He 
described the Valley of Mexico, and discussed the question of the 
Axolotls and their metamorphosis. He also gave an account of 
his ascent of the Volcano of Orizaba. — on which he camped for 
several weeks at various high altitudes, — and of the two types of 
tierra caliente met with on the Atlantic and Pacific slopes, and 
pointed out the various phases of animal life seen by him in these 
different districts. 
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The following papers were read : — 

1. On the Variation of the Elk {Alces alces). 

By Dr. Einar Lonnbbrg, C.M.Z.S. 

[Received November 4, 1902,] 

(With Text-figures 68-76.) 

In Sweden it is not unconiinon to lieju* professional elk-hunters 
talk of “ two kinds of Elk,” distinguished as follows : — The one 
is dark blackish-brown in colour, shoi*t-legged, and provided with 
broadly palmated antleis. Jt is also said to be less shy and more 
apt to ‘‘ make a stand ” against clogs when hunted than the other, 
and, as a rule, is fattei' and moie fleshy. The second is said to 
be a longer- legged and more slendeily built animal, of a lighter 
colour, more esi)ecially on the legs, which aie described as almost 
wliitish. It is usually moi e shy, and thus more diflicult to approach 
with dogs when hunted. The antleivs aie deeply cleft, with little or 
no piilination, and end in long rounded tines. In some districts 
hunters distinguish these two foinis by distinct names, as, for 
insbinco, “ gitiss-elk ” and “ mountain-elk, ” and report that they 
frequent diiierent locialities ; but the statements on this point are 
lather vague and coiitradictoiy, and it is questionable to how 
much reliance they are entitled. 

To some extent, at any rate, the above-mentioned variations 
may be due to diflerence of age - an old bull, for instance, being 
moie apt to resist dogs than a younger animal. Tlie diflerence 
in colour might also be atUibuted to the same cause ; and the 
statements about longer or shoi ter legs are of no value unless sup- 
ported by exact measm*eiiients, a fat and bulky individual appearing 
shorter-legged than a more sleiuh‘r animal with limbs of the same 
length. Sportsmen, on the other haiid,who concentrate their interest 
on the trophies they carry home, devote special attention to the 
antlei’S ; and it lias accordingly become a custom among them to 
speak about “ corvine ” as opposed to “ pjilmate ” antlers in Elk. 
Antlers of both types, fis well as intei'mediate forms, have been 
shown at seveial exhibitions, and may also be seen in private 
collections in Sweden. In tlie Baltic Provinces especially, sports- 
men have noticed the variation of Elk, and in the ‘JBaltische 
Waldmannsbratter’ for 1901 the question has been mised whether 
there fii*e one or two kinds (“ races ” or ‘‘ species ” ) of Elk in these 
countries ; some writers maintaining that there are certainly two 
forms — the one with broad shovels (palmations) to the antlers, the 
other without palmation to these appendages, which terminate in 
long simple tines. The Elk with palmated antlers is said to be 
somewhat earlier in rutting and cleaning and shedding its antlers 
than the other. Some sportsmen believe tliat the non-palmated 
Elk has immigrated from the north-east into Estland and Livonia ; 
others, however, deny the immigration theory, and consider the 
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noii-pOiHJittMl Elks to he de^enei-jite sta^s. Tlu^ lattei* tlieory 
aecoimts both tor tlie (liffereiiee in external appearance and for tht* 
<liflerence in the hr(*edin]^-tiine, ; an elk in its prime l>ein^ always 
earlier tlian a de;»'(*nerat(‘ animal in rnttin/LT shedding. P^’rom 
the de})ar1.men1 of ( IrodnJh Elk with and without iialmation, as well 
as intermecliate forms, have also been rt'ported. Some elk-antlers 
from tlu* nral are sfiid to he fully jialmated, while others aie of 
the intermediate ty])e. 

The inteiest in regard to tlu* \ariation of the Elk has, however, 
been intensified during t he pres(*nt year, ow in^ to the ('ircumstanci* 
that; Mr. Jivdekker (Proe. Z(»ol. Soe. 1002, \ol. i. p. 107) has nanuMl 
a iu*w speci(‘s (AIcps fmlfordht) from Sih(*riji, tlie <*hief eharacter- 
isti<* of which is the non'jKdiiMted antlers. Know in|Lj: how much 
the Swt'dish Elk varies in refj^ard to its anth‘rs, it has .seemed to nu* 
that the type of antler displav ed by falls within 

the ran|L,U‘ of variation of tlu* common Elk, and ] have therefore* 
contrihuti*d the following notes to the Society. They arc* based 
on tlu* study of a large number of (*lk antlers fioin different. })art s 
ofSwedc*!!. and I hav c* t bis autumn sj>c*cially studied no h‘ss tlmn 
32 elk-lu*ads sent to Mi*. < 1. Kolthoff''s c*stablishment in Ppscila t.o be 
mounted. PVenn tbc‘sc* I have* sele<*tc‘d nine*, figures of whie*b are* 
he*re* photogra])hicallv r(*pre)duce*d on tlu* same sc ale*. Th)*ee* of 
these* jiairs belong to tlu* true “[lalmah* ’ type*, tlire‘e to the ‘S*ei - 
vine" tyjM*, and two to the inte*rme*diate, wliile* one* is anomalous, 
'riu* “palmate**’ and ‘‘ cervine* “ antlers base* be‘e‘n so s«*]ee*1e*el 
as to form two se*rie‘s, e*ae*h of the* thre*e* spe*e*im(*ns ie*piesenting 
diilerent ages. 'Phe two “intejiiK*eliate” sp(*cime*ns ]>elong to adult 
animals which ought to have the*ir e*haracte‘rist ics fully dev'i*lo]K*d. 
.\11 the* lu'aels be*longed to Elk shot this .autumn in the i*ast.e*rn 
pirt of (Vntral Swed(*n within the following limits, naniedy, from 
the* central district of (lestrikland in the north, to northern 
(.)ste‘rgiitla.nd in the south and to Ne*vake* in the we‘st ‘ ; all be*ing 
thus within a small area for such a wide‘ly distributed animal as the* 
Elk. (3imaticaiul other physie*;d ce»nditions do not vary much 
within the* area in <jUe*stion ; and the variation in the elifle*rt*nt 
specimens is thert*fore Jill the* more striking. 

The* pjdiujited serie*s is ivpresemted by text-figs. (>8-70. Te‘\t- 
lig. (>8 sIkwvs the* vounge*st jwiir, which luis not eleve*lo 2 H*d more* than 
three tines to eju*h nntlei, hut disjd.iy.s, nev'e*rthe*less, ;i uither 
brojtd [lahujition for such an early stage. This pjiir is from Uiljind. 
Te*xt-fig. (h). represents ji somenvhat older juiir from Finspjing in 
Northern (Merglitland. The posterior or upper pji limit ion is well 
deva*lo[>ed, with four points on the right jind five on the* le*ft. The* 
jmterior Imuich disjiLiys two points and ;in inci}ae‘nt. [wihmition 
on the right side, but only a strong tine on the le*ft. Te‘xt-lig. 7(1 
(p. 35f)) show\s the* antlers of a still older and hetter de*ve*lope*d stag, 
with large posterior jis w(*11 as anterior palmations. The Litter hav^e 

^ T1k*s<* limits may aho Ik* fxpivsteeel in tlu* followniji: way : — Xortlu'rn liiait 00*^ 
40' N. ; Southern 69® 30' N. ; \V (•stern nbout 16® K. ((Irei'nw’ich). 

Pro(‘. Zool. Soc.— 1902, Vol. II. No. XXI Jl. 23 
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four }>oints ou either side, the former four on tlie ripht and 

five on tile left side. This Elk was shot near Sandriken’s iron- 
works ill ( restrikland. 


Text-fig. 68. 



Text-fig. 60. 




AiitltTs of a ^olllt)wllui older Elk than that nIiowii hi text-tijy. B8, 
from Fiiiapiinjif, Osteri^otland. 

The nou-prlniated or “ cervine*' series is rei)resent(*d by text-figs. 
71-73, Text-fig, 7 1 shows three symmetrical points, viz,, an iipi>er 
Or postfTior fork, and an anterior simple tine, on eacli side, but no 
palmation ; it may be coiupfired with text-fig. 68 ns lieing probably 
of the same age. It is taken from an Elk .shot in the central part 
of Ostergbtland. Text -fig, 72 displays four jKiints on each side, 
viz., an upper and an anterior fork; it is from (Omo hi Eastern 
Upland. Text-fig. 73 (p. 35()) shows the “cervine'^ type of antlei’s 
of an old stag shot at &u8eiil>erg in Upland, not far from U|)sala. 
The upper or posterior jxirtion of the left aiitler has three, and that 
of the right four large points. The anterioi* wrtion of both antlers 
is formed by a gi*eatly developed fork, the long median branches 
of which are, however, not fully shown in consequence of their 
inclination towai^ls the camera. The intermediate forms repre- 
sented by text-figs. 74 ife 7 5 si)eak for themselves. Text-fig. 7 4 might 
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perluips he termed iwlmateil, but the jKiints are very long and the 
palmatioiKs narrow ; it is from the neighbourhoocl of Katrineholm 
in Sdderriianland. Text-fig. 75 (p. 357) displays on the right antler 
a narrow posterioi* palmation, with three long points, and a still 
narrower anterior palmation with two points. The left antler 
has tlie same number of points, but is rather more “ cervine ” in 

Text-fig. 73. 


of “corviiio” of ftdult KIk from Kruseijl>erg, Urlaial. 

Text-fig. 74. 


Aatlers, of intermediate tyiic, of young Klk from Katrineholm, Sddermanlaad. 

apj)eiirance. Tliis specimen is from Vretstorp in Nei'ike. Text- 
fig. 76 (p. 357) is still more interesting, because while the right 
antler is palmated, although not much so, and caiTies rather long 
tines —three on the posterior [lalmation and one anteriorly, — the 
left antler is perfectly “ cervine,” with three long rounde<i tines and 
no palmation. This Elk was shot in Vestmanland at Fellingsbro. 
Another pair that I have seen does not properly belong to any 
of these types, since the left antler is anomalous, and shows a 
tendency to what Nitsche ’ calls “ Btangentheilung.” It affords, 
however, a further proof of the great variability of elk-antlers. 

1 Stttdien ubor HinMslie, Hft. i. (Linp^sig, 1898). 
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The variability of tlie antlei'js is not fully elucidated by these 
nine spe>cimens ; and a number of otliei* v ariations might be 
shown, scarcely any two Elk having antlers of precisely the same 
shape. It must, however, siiiHce to mention only a few more. 
An Elk from Karlsboga shows broa<l palmations, with seven 


Text-fig. 75. 




Antlers <if snuiewliat older Klk than that shown in tevt-fig. 74, 
from Vretstorp, Neriko. 


TVxt-fig. 7(». 




Antlers of Klk fi^oiii Vostmanlaiul, Pellin^hro, showiuja: palmatod typo in 
rifclit and cervine type in left antler. 

almost equal and umlivided tinas in the iK)sterior and anterior 
poi*tions. In another Elk, fivun Kolsva in Vtvstmanland, on the 
contrary, the antlers are divided into an anterior and a posterior 
palination; lx)th of the same breatlth, 14-15 cm., and with three 
points each. Occasionally, although not often, it hapjams that 
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tlie is larger than the j)OsU»rior. Suiaetimes, 

again, the anterior jM)rtion of the antler is Iwnt so as to form 
more or h»ss nearly a right angle with the posten’or pihnation ; 
and oeeasionally the two iKiints of a fork do not lie in tlie same 
fix)ntfil plane, hut one l>ehind the other. 

These instances must suffice to show the gi*eat variability in 
the form of elk-antlei*s, and at the saime time to indiciite that in 
Sweden no division into subspecies or i-aces can be foumled on 
such differences, at jiny inte for tli(‘ present. Tt is tiau* that 
sometimes in a particular district most of the Elk display antlers 
(»f th(‘ same type. ; but this is easily explaine<l by the clixse relation - 
shij) of the imlividuals, so that only family gi*oii])s are formetl, 
and no givater differentiation is indicjited. 

In or<lei* to s1k>w tlie dimensions of the antlers, and t;o indicate 
that these also vary greatly, the following table has been diiiwn 
up, the heads measured being enumerated in the same ordm* as 
<les(a*ibed above : 


! 

Froiitel breadth 
lietweeii the 
burr of the 
antlers. 

(Jircumferenee 
of the antlers 
just above the 
burr. 

Distanee 
))otw«H‘n tlu‘ 
ii}>}H‘rm()Ht 
tines. 

(ireatest width 
betwtH*n tlie 
two most dis- 
tant points. 


mm. 

mm. 

mm. 

mill. 

No. 1 

104 

152 

020 

006 

2 

5300 

18U 

870 

1105 

3 

1813 

182 

850 

10441 

1 

187 

146 

HW) 

1020 

» 

170 

176 

iK)6 

966 

(1 

2or> 

215 

1136 

1330 

7 

104 

166 

076 

UCX) 

s 

177 

166 

860 

1036 

a 

80+4(M 

180 

870 

1106 

10 

1 166 

1 

175- 

tM>5 

066 


From these measurements it will be seen that tlie dimensions 
of skull and antlei*s ai e subject to a comjMuatively gi*eat variation, 
and that, for instance, a smaller fnmtal wiilth may be uniteil with 
large antlers, and vice vers^. It is also appirent that tln» antlers 
of the ‘‘(nervine” or “ interme<liate ” types i*eacli ilimensions 
approximately equal to, and sometimt>t indeed suiiei'seding, those 
of the “ iialmated ” type. The cervim‘ ’* and “ intermediate ” 
types cannot therefox'e be sni<l to be the result of tlegenemtion in 
the strict meaning of that woihI. By this J do not intiend to imply 
that there are no degenerate elk-antlers to be found in Hwedt^i, 
since such small and degenemte antlers frecpiently occur. These, 
however, include “palmated,” ‘intermediate,” and “non-|ml- 
mated ” tyjies, although the latter may Ixe the more numerous. 

From the more southenx pi'ovinces especially (such as Hmaland), 

1 A teratological oontiimstioii from the burr of tlio light side* covers a good deal 
of the l^ontal. The distance from the left burr to the median line is about 80 mm. ; 
if normal tlic btf^adtli sUmiM tbns b»iv4> lieen 180 mm. 

- On the normal side. 
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I .‘Hitlers whi(*h iiiiglii be termed degenerate. 

The of tliis de^;(*iieratioH may in some eases be insufficient 

food and |MM)r jwistiire, but ofteuer still in-breeding iiml excessive 
hunting, or inade<|uate game-laws. Frequently all the ailiilt stags 
are shot, s(» tJiat young nailes ai*e allowed t o breed, which miturally 
results in weak offspring. In some places it is jiermitted to kill 
hinds dui’ing the shooting-season, although unlawful to harm 
the fawns, despite the fact that a fawn of which the mother 
has lieen killed will be weak and degenerate. There is thus little 
wonder that a degen(*r.‘ite sto(‘k with small antlei s is produced 
in such districts. This, however, is (piite different from claiming 
all cervine and ‘‘ intermediate antlers as degenerate. Such a 
statement is at om*e disproved hy the measurements given above. 

The ‘‘cei'vine’* and ‘‘intermediate” antlers may rightly be 
l.ermed produ(*tsof sjamtaneous variation (not of <legenei‘ation),and 
ii glanc'e at many of them rev(nils the fact that this variation, in a 
<‘ei‘tain sense at least, has gone in a particular dii’ection. The 
antlers of the Elk are chiefly used as weapons against rivals during 
the rutting-season. It is therefore Jipparcnt that tlu‘ long sharp 
tines of the ‘‘ cervine ” and “ intermediate ” tyqms will be more 
useful foi‘ fighting than th(» compai*atively short }»oints of the 
e.vtr<?m(*ly palmatod tyj)e. The bayonet-like and forwardly- 
directA*d anterior tines of the former are espe(*ially foiinidable ; and 
it will h(‘ evident that the l)est-armed animal will be victorious, 
.‘ind tlijit when the form of the .‘intlei*s becomes hei editary in certain 
loc, ‘dities, Elk with “ cervine ’* antlers must, ilominate ovei* those 
with ‘‘ interiiK'diatc ” antlei*s. At the last exhibition in Stockholm 
(1 902) of anthu s, from the |ieriotl 1 897-1901, this was proved by a 
collection of thirteen paii*s of heads from eiustern Upliml, twelve 
of which were jieidVctly “ cervine,” although the thii'teenth 
waa Immdly palmated. Prom Vestmanland, again, there wjis a 
collection of antlci's, chiefly of the ‘‘ intermcHliate " type, with 
namnv pdumtion .and long punts. If such family groups live 
isolated tlun^ugh many gener.‘itions, it is possible that their 
<*ha.ractei*istics would hecome c<)nstant, hut as yet they aie not ; 
ami sin(*e Elk, especially when disturbed, often wandei* fi-om one 
tract to another, isolation ciinnot be effei't-od in <listricts where 
they are not yet too sc*arce \ The Swedish Elk with j^ll its 
variations thus (*oustitutes only one species, although possibilities 
seem to exist foi* the origin of different mcml types. 

Considering the iiiiture of the “ cervine ” type of elk-antlers, 
it might in a certain s(nise l )0 said th.at it is atavistic, sinct* 
iwinded tines ai’e more pilmitive than a broad palmation. But, 
on the other hand, the antlers classed above as “ cervine” nniy 
be regaixleil as forming a continuous and direct de^'elopment of 
the immatuw typo tlisplayod by the young elk, which in its 
third year normally cames only a fork on each side. It is also 
imjKjrtant to note that Elk show a strong ttmdeiicv to continue 

* At present Elk avo fairly luunorouH in Swwkrn, as may be gathered from the fpct 
that last year during tin* sluK»tiug-»rt»»on more than 2400 were killed. 
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with tlieir antlers in this forked stage. The antlers, in such 
cjises, only become hcmvier each year, and show longer tines 
without developing new |)oints. A similar tendency to remain in 
the three-i)oiuted stage is also apparent. The forked an<l three- 
pointed stages are indeed the staiiiing-points from wliieh the 
2 )alniatedan(i non -palmated antlers diverge and develop in ilifterent 
dii’ections. The forked stiige of the immature antler with rounded 
tin(\s may to a certain extent be regarded as a repetition of the 
phylogenetic development, so that in this way the “ cervine^’ elk- 
aiitler, wdiethei* it be called a development of the young stage or 
a reversion, clisplays primitive characteristics in its i*ounde<l tines. 
This must not, however, l)e understood ta mean that I infer that 
the nearest aneestoi's of the common Elk had antlers of exactly 
the same type as those here termed cervine.’^ 

Finally, I will only remark that an Elk witli the antlers so well 
developed fus text-fig. 73 (p. 356) is still at its most vigorous age, 
as a glance at its dentition is sufficient to indicate. The incisors 
are not so woi*n but that they form a continuous edge, with the 
outer bioad ends fully in contact with each other. In the same 
way the mohirs do not look much worn, the accessory columns of 
the upper ones being perfectly intact. 

2. Note on a Reindeer Skull from Novaia Zemlia. 

By R. Lydekker. 

[ Ih^coived NovoinWr 16 , 11 ) 02 . | 

(Text-figure 77.) 

By the couiliesy of Mr. H. J. Peanson, F.Z.8., of Brameote, 
Notts, in whoso possession is the specimen, I am enabled to bring 
to the notice cif the Sex^iety a Reindeer’s skull, with a remai*kably 
fine pail* of antlei’s, obtained by that gentleman from the top of a 
Samoye<rs Juit in Novaia Zemlia in 1895. The specimen has 
already been figured, with a biief descu’iption, by the owner in 
his ‘ Beyond Petsora Eastward’ (1899); but its interest is such 
that I have uf) hesitation in bringing it more prominently into 
notice. 

The antlers are characterized by the gimt development and 
palmation of both the brow- and bez-tines, which are, however 
(unlike the majority of American Reindeer), not very unecpial in 
size. The beam is of medium length and carries a very large 
back-tine ; aV>ovo the latter thei*e is a large palmation, most 
developed on the left side, terminating in a number of irregular 
snags. The length of the antlers, from base to tip, along the 
cuiTe is 49 inches ; the palmation of the largei* of the two brow- 
tines has a vertical depth of 16 inches, its fellow 111 inches. 

That these antlers are quite unlike those of the ^andinaviau 
Reindeer (or, at least, any thqt have come under my own obeen^a- 
tion) is apparent at a glance. They are less unlike those of 
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tlie 8pitzber/j;en of whicli n hea<l is figiirtMl in lV1niT.ay\s 

‘(biographical Distrilaition of Maiiinials,’ j). 154, fig. 9’. In that 
race the antlers are smaller ami lighter, usually with less pahnation 
of the hrow-tine, aiul with the i)ez-tine simple. The summit of 
the antler is, moreov(*r, devoid of pilmation. 

In the Siberian Reindeer (Jianf/ifpr laraudm sihiricus) as typi- 
fie<l by the heads figured in Mumy’s ‘Geographical Distribution 
of Mammals,’ p. IT).’!, the pahnation of the brow- and bez-tines 
is less marked than in the present specimen, and in one case at 
least these tines are unsym metrical. The sfune condition obtains 
in the antlei>s of a Reindeer skull in the British Museum from 
“Siberia” which approximates to the Aimu-ican wcKKlland mce. 

Turning to American Reindeer, or Carilnm, of which a great 
nund)er of hx-al phase's are now recognize ‘d, the Novaia Zemlian 
sjMKamen seems to me to come nejirest as regai'ds relative length 
of antlei's to forms like the Alaskan Ranyifer tarandus stonei^^ 
intermediate* betweeai the true woexllanel anel the true barren- 
gi*ound type. Ilie present antlers elifiei*, however, markedly from 
the>se e>f the Alaskan inee by the much gi*eat(^r palmation e)f the 
summit, the much iimre ele*vele)ped bae-k-tine, and the greater 
syriimetiy be^weeui the bie)w- and bez-tines of e)pposite sieles. 
From A*, t. (mhorni \ of the Gassiar Memntiiins- another of the 
intermediate ty[xis — ^t.he»y differ by the smaller length of beam, 
as well as in tin* grejiter palmation, although both show a large 
back-tiiui. From A*, t. \ which more closely resemble# 

the woodland type, as well as from flu* true w(K)dland, the New- 
foundland, and the barren-ground races, the Novaia Zemlian form 
is markf‘dly distinct, although it is d(*cidedly nearer to tlu* w(M)d- 
land than to the barren-grmnd ty)>e. 

On these grounds, couple<l with its insular habitat, 1 fetd little 
hesibition in regarding the Novaia Zemlian Reimleer as forming 
a ilistinct local mce (American naturdists \v ouhl ]>robably consider 
it a specie's) ; and I pi’opose to call it liamfifer tarandns pem'soul^ 
after the owner of the type sjMH*imen h(»re figurcnl. It may be 
briefly chaincterizeil iis distinguishe<l from (»thev Ohl Worhl forms 
of Reindeer by the symmt'try of the antlers and ilie exc'essise 
})almntion of both theii- brow- and l>ez-tines and their summits. 
I Jiiay Jidd tluit Bjiron Nonhaiskibhl hassuggesttnl that the Novaia 
Zemlia Reindeei- rc^ach that island fnmi more noi-t.hern lands by 
crossing the ice, 

f I'egret to say that Mr. Pearson is at pi*esent unwilling to part 
with the type sjxicimen ; but it may lx* hoped that In* will make 
annngoinents whereby it will eventually come to the National 
collection. 

Mr. Pearson informs me that the animal to which the type 
skull belonged was killed in the wintei* of 1894 95, near the hut 

^ The antlers rifruitMl by Cuuierano, Mem. At*, 'rorino, vol. li. pi. ii. (IdOl), are 
stated by Wiiigo (MwldelelstT om (bmilHiid, vol.xxi. p. 157) to eome from Ore«*nland. 

“ See J, A. Allen, Bull. Amer. Mws, vol. xiv. p. 1 15 (1901). 

•* Allen, fip. cit, vol. xvi. p. 149 (1902). ' Alien, Mr. ri7. 
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where he found tJie Litter. He helievoH that in Novaia Zemlia, 
where they will probably ei-e long be exterminated, Heindeer do 
not lose the velvet from their luitlers until alKmt the time 
navigation closes, so that sjanlsmen from the south have no 
opportunity of sluKitiug them in jn'oper condition unless by 

Text-fig. 77. 



Skull and antierg of male Novaia Zemlian Reindeer (Manffjfhr tarandiM 
pear$oni), from the tjix* specimen in the poggeggioti of Mr. Peareon. 


wintenng on the island. Mr. Pearson adds that in 1897 he saw 
on the' east side of Novaia Zemlia one or two pairs of cast aniders 
with brow- and bez-tines nearly as large as those of the type 
specimen. 
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8. On tliF ()iMi,stacpa collectiMl during tbo Skeat Expedi- 
tion” to the Malay Peninsula. By ^\\ F. TjANCHKSTRR, 
M.A., Kindi’s Ooliege, Cambridge’. 

I Rm*i\ed Ort^ber l i, 1902. 

(Plates XXXIV. Sr XXXV. ) 

Pawt 1L‘ -ANOMURA, OIRRIPEDIA, and ISOPODA. 

The s{)©cies represented in the above-inentioned gi*oups, in this 
collection, number H5 (not including the land Isopods), comprised 
in 20 geneni ; of thes(* (5 .sjiecies are described as new, 2 stmong 
the Anomum and 4 among the Cirri pedia ; in addition to which 
I have given names, among the Anomura, to one colour- variety, 
and, among the Cinipedia, to one subspecies and a colour* variety 
of that subspecies. In the latter case it will he seen that a single 
form has l)een hunleiied with four names, a piweeding which 
will not, I fear, find favour witli many .systematists ; I have, 
lajwever, given my reasons for .so d<»ing under the description of 
the form in question, an<l will only sjiy here that 1 have not 
acted under any pi'econceived idexs on the general (piestioii of a 
quadrinomial nomenclature, but luther from the exigencies of 
the special case before me. 

Besides the maiane J.so|kk1s herein <U‘scribed, th(u*e are in the 
(‘ollection some 1 0 .species of laiul J.sop>ds ; many of these appeared 
to me, on examination, to he as yet nndoscribed. At the Siime 
time it swmed to me advisiihle to have the opinion of a specialist 
in this ditiiciilt group, and I therefore applied t^> M. Bmhle- Lund, 
of Copenhagen, who very kimlly undeitook to (*xamine the 
specimens, an<l who tells me that “ several of them are not ile- 
scribed, but J liave the tlescriptions and dmwings laying by fnan 
other collections,” These specias, then, will he iiududed by 
M. Budde-Lund in a 11101*0 geneiul account of the laml Jsopods 
of the Malay Peninsula, to 1 h* published later on in tluiSf* 
‘ ProcH^lings.’ 

J. ANOMURA. 

1. Ccniis PErriioLisTiiP^s Stimpson. 

1. PeTRoUSTHFJ^ SFKCIOSUS Dana. 

PorceUawi specma Dana, IT .8. Expl. Exp. p. 417, jd. xxvi. 
fig. 8 (1852). 

Petrolisthes sjiechsm Oi4;inanii, Zool. Jahrb. »Sy.st. vi. p. 262 
(1892). 

Loc. Piilau Bidan, Penang. A female. 


‘ Oommuuicated by Dr, 8, P. Harusb, P.Z.S. 
3 For expkiintion of tbe Plates, see p. 881 . 

For Ptirt I. !««<• P. Z.S. vol. ii. p. nJU. 
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2. Petrolistiies boscii And. 

PorceUana boscii (And.), Sav, l)e«cr. de TEgypte, Crust, pi. vii. 
fig. 2 (1819). 

Fetrolisthea boscii de Man, Mergiii Crust, p. 217 (1888), 

Loc. Pulau Bidan, Penang. A male. 

II. Genus Porcellanella White. 

3. PoRCELLANELLA PIOTA Stimpson. 

PorceUaneUa picta Stm. Proc. Ac. Nat. Sci. Philad. p. 243 
(1858) ; de Man, Mergui Crust, p. 220 (1888). 

Loc. Pulau Bidan, Penang. Two specimens. 

III. Genus Aniculus Dana. 

4. Aniculus aniculus Fabr. 

Pagurm anievlua Fabr. Ent. Syst. Suppl. p. 411 (1798). 
Aniculus typicus Dana, U.S. Expl. Exp. p. 461, pi. xxix. fig. 1 
(1852). 

Loc. Kelantan. Two specimens. 


JV. Genus Spiropagurus Stimpson. 

5. Spiropagurus spiriger de Haan. 

Pagurns spiriger de Haan, Crust. Jai)on. p. 206 (1839). 

Loc. ? A female. 

V. Genus Pagurus Fabr. 

6. Pagurus hessii Miers. 

PcLgurm hessii Miers, * Alert’ Crust, p. 264 (1884) ; Henderson, 
Tmns. Linn. Soc. (2) Zool. v. p. 419 (1893). 

Pagnrus similknanm id. ‘Challenger’ ^omum, p. 59 (1886). 

Loc. Pulau Bidan, Penang. 

One from Slrombus, with an anemone fixed in the mouth of 
the shell, one from Natica (l>oth these shells with Balamia ceneus, 
vide infra), two fi*om Murex. 

Loc. ? One from PaneUa. 

The antennular peduncles are just longer than the eye-stalks, 
as stated by Henderson. 

7. Pagurus punctulatus Olivier. 

Pagv/rus pmwtvlaius Oliv. Encycl. M^th. viii. p. 641 (1811); 
Orttnann, Zool. Jahrb. Syst. vi. p. 286 (1892). 

Loc. Pulau Bidan, Penang. One large specimen. 

Loc. Kota Bharu, Kelantan. A small specimen from Conns. 
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VI. Genus Eupagurus Bmndt. 

8. Eupagurus lacertosus vjtr. nana ? Hen(lei*son. 

K'upagurus lacertosas var. nmm Hend. ‘Challenger’ Anonuim, 
p. ()4, pi. vii. fig. 1 (1880). 

An ovigerous female, from Trochm, 

The absence of the cheliiiedes in this specimen makes its iden- 
tification a little unceitain. But the frontal, oculai*, and antennal 
regions have exactly the structure of Henderson’s variety, though 
the ambulatoiy legs are without the spines on the carpal joints. 

VII. Genus Clibanarius Dana. 

9. Clibanarius cohallinus Milne-Edw. 

I'agwrm cdTidlmm M.-E. Ann. 8ci. Nat. (3) x. p. 63 (1848); 
OHmann, Zool. Jahrb. Syst. vi. p. 292 (1892). 

hoc. Kota Bharu, Kelantan. Two small sj)ecimens. 

10. Clibanarius .equabilis var. merguiensis de Man. 

(Tihanarim (cqimhUis var. merymensis de Man, Mergui Crust, 
p. 247 (1888). 

hoc, ? Two specimens. 

11. Clibanarius longitarsis de Hmin, 

Pay arm hnyitarsis de Jlaan, Crast. Japon. p. 211, pi. 1. fig. 3 
(1839); <le Man, Arch. f. Naturg. liii. p. 441 (1887). 
hoc, ? Two speciiiunus, from y’efesccjw/ a/a. 

1 1 a , Clibanarius i^oNonARSis, \'ar. TRivirrATA nov. 
hoc, A male. 

’rhis fonn agi'ees so entirely in .structui-al jaxadiarities with tlie 
ahove-nientione<l sjK^cies that it can only Im considered as a colour- 
^'ariety. On the {x/sterioi* surfaces of the legs there are three l»rofid 
white l>and.s (bitwider than in (7, striolatm), and tlu’ee slightly nar- 
i-ower red Ixwids ; on the anterior surfaces there are two white and 
two red bands, the binding, however, being much less definite. 

12. Clibanarius striolatus Daiui. 

Olihaimrim HirioUiins Dana, U.8. Expl. Exp. p. 463, pi. xxix. 
fig. 3 (1852) ; Ortmaiin, Zool. Jahrb. Syst. vi. p. 290 (1892). 
hoc, Pulau Bidan, Penang. A female, from Strornhas, 

hoc, ? Seven specimens from Cerithimn, 

hoc, Patani, One specimen from Mnrex with Baianus am- 
phitrite, 

VIII. Genus Diogenes Dana. 

13. Diogenes planimanus Hendereon. 

Diogenes pltmifnmms Hendei'son, Trans. Linn. Soc, (2) v. p. 416, 
pi. xxxix. fig. 5 (1893). 

? Three specimens from Murex, with anemones. 
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Loo, Pa tail i. Five speciiiieiiH fi-oiii Natieay with aiieuumes. 

T1u 5 flagella f)f the anteniue are fringed along their whole 
length with longish hail's ; this point is not noticed by Henderson 
in his description or figure, 

14. Diogenes UEctriMAXUs Miers. 

Dio(je/o€s recthnaaos Miei*s, ‘Aleit ’ Crust, p. 2b2, )>]. xxvii. 
fig. 0 (1884). 

/jOo, ? One small sjiecimen fi-oni J/ifre,o, and seveiiil, 

\*ei*y small, from shells of Jiissoa^ OHbhvki, and Xenthni, 

The largest sjiec*imen has the «u*ajiace only 4.j mm. long, and 
large chelipede only 9 mm. long: to their small size it is jirolmbly 
line that the s])ines on the lower Ixirder of^the haml of the larger 
chelipede are scarcely jatauinent, while the anungemenl- of llu* 
gi'nnules on this leg is moiv ol)scui*e. 

15. l)i(K4ENES SENEX Heller. 

IHotjemfi Heller, ‘Novaiu’ Reise, (hnist. p. 85, j)l. \ ii. 
fig. :i (18(55). 

Loc, Jhdaii Ridan, Penang. A female, with o\a, from J/are,**. 

J cannot discov(»r the ophthalmic pnx'ess in (his specimen. Ind- 
it is [>n»bably safer (o consiiler it as having ))een amthuitally 
broken off, for otherwise the resemblance of the specimen to 
Heller s description nn<l figure is c'omplef e ; the hands only «)f 
the larger chelipede and the ambulatory legs would seem to Im* 
<*ven more densely haiiy than as shown in his figure, 

10. Diogenes OESiriENS, sp. nov. (Plate XXX JV^. figs. 1, 1 

Loo, Pidau Ridan, Penang. A male, fi*om ( ^anceHarm, 

This species is chaiwtenzed at fiist sight, by its extremely 
short, broad ophthalmic pnwess, and the gi'eat hairiness of the 
legs and under sui'facc of the Ijtwly. 

The anterior ^KU^tioii of the csim[wi(?e just l>ehind the fiout 
(which is mised into a smcx>th distinct lidge) is (?o\'ered wdtlr 
large, cojirse, somewhat scatteivd giiinules over a small areti ; 
liehiud this area is a deep, tninsversely-plaijeil gixsive, convex 
towards the front and not continuetl towartls the lateiiil mai'gins, 
behind whicli gi'oove the cai-apice is smooth, except for the very 
narix)w portion enclose<l within the gi’oove, wdiich is cotirsely 
punctate. The sides of this part, of the caiupace are thickly 
haiiy, and i*ough giunulate (almost rugose posteiioi-ly) lieiieath 
the hail's; the bi’aiichnd regions are somewhat swollen, smooth, 
with a few' longish haii-s; the V* shaped sutui'e of the gastric 
region is distinct. The i*ostrum is bluntly jointed, triangular, 
with a bimd base, and readies as forwai*d as the lateiul teeth ; 
between these and the rostrum the front is concave. 

The ophthalmic scales are longer than bi-oad, and rounded 
distally trhere tliey cany some long haii-s ; the ophthalmic process 
is short and broad, reaching barely halfway along the scales, with 
its anterior edge niiciosoopically denticulate. Ocular peduncles 



( lll'MTACKA OK TIIK “ HKEAT KXPEOlTfOX/’ 


11 ) 02 .] 


:m7 


long and sifiider, as long as anUumidai', jnncJi longer iliaii 
antennal, j)e(l uncles. The antenna is ^euT slioi*t, the peduncle 
(armed with long hairs) a little longer than half the eye, the 
flagellum only overreaching the eye by half its own length, thinly 
ciliated. The antennal scale is a hrojulish ovoid plate, fringed 
with long hairs, and falling slant of tla‘ eial of the antennal 
)»ed uncle hy some little dishxnce. 

'Vho cheli|KHles are sulHi(|ual, theright heing slightly the large!*; 
in othei* respe(*is they art* tpiite simila!*. The whole leg is very 
haiiy, except on the inner surfact*, and a pai*t of the out(‘r sui - 
face, of till* merns, tin* hair heing very tlenst* on the outer surfaces 
of the carpus, hand, and fingei*s, slightly It'ss so on th(‘ir inner 
joints. In the mt*!*us, the outer surfact* Is^ais a, few s(*])ai*ate 
gT*!!indes, tilt* inner is smtKdh ; lM>th low't*r ami outei* margins are 
tlenticulaft*, the low(*r more distinctly so. Tht* carpus carrit's a 
rtnv of four largt* teeth on its uj>j)cr margiji, of w Inch the .‘h tl, 
counting ]>roximo-distally, la^ars a secomlary tooth at its base 
interjially ; on its outer sui'fact* is a row of 5 (> tet*th of varying 
si/e : h(‘tAV(*t*u these two rows the carjnis is somewhat hollowetl 
proximally, and tlistally it heais, t'lost* to the joii^t, a small j»atch 
of low teeth. Tht* hand is shoit ami \erv sw’ollt*u. t'speeially tm 
its irm<*r surface, m»t Itmger than tin* flugt*rs : its outer surfact* 
anti tipper and Itiwer margins carry a lew tubercular s]>iiu*s in 
three iiTegular rows, the row' tai the outer surface being the 
lefist tleiiuitt*: the flngei’s are evt*rywht*re (t*\ce]>t their inm*r 
edges) cov(‘ivd with (*oaise, large giunult*s, Iht* tips corin*ous, 
faintly t*X(‘a^ate. The ambulatt»ry legs art* tleiisely hairy on their 
up|)ei’ and hover margins, otherwiM* siutM>th ; tht* dactAli a litth* 
longer than the jK*nultimate jtuid. 

17. DiotJKNEs Mi.XTi s, sp, mo . (Plate XXXIV. tigs. 2 2//.) 

Loc, l\dau llitlan, Penang. Numertais examples from Xatiat^ 
Mnre,i', ami other slu»lls. 

Loc. Pabini. (hie from 

This species is closely allietl to /). toifes Fabr., J). 
tie Man, anti I). itU6rme(litt.s i\o Mhu ,, ami it has seemetl tt> me 
lK>st to aiTange the main points in w hich these spei*ies agree or 
differ in tabidar form : 

/>. mifrit, IK mergniinsu^. 

a. MerusqfSnni'gs. 

Numerous lurjife Sjiiueh less imiiie- 

spines on upper rous anti smaller, 
border. 

b. Outer surface of joints of'Srd tegs. 

Numerous small immerouH, 

pilifevouK jcraii- lar^yer, and more 

ulea. piliterous fn'twe 

ules. 


D. mtenuedius, i), mi.rfus. 

Spines absent. As in D. wiVrA. 


Hctircely fi^ranular. As in T), 

Merus nenrb niedius^ but a row 


sniooth. 


of piliferous p^ran- 
ules a little below* 
the upper margin 
of x>enulttniate 
joint. 
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!>« miles* 1). merguiensis. 1>. intertnedius, 3). mixlus. 

c. Mand atid Carpus, 

Much as in D. mer- Two rows of 11-12 Two rows of 11-12 As in i>. inter- 
guiemiSi but granules, and granules, and leas mediuSf but, on 

tubercles less pro- iiumerouh pili- numerous gran- the carpus, the 

mineut and more ferous acute ules, with 1*2 tu'o rows number 

thickly placed. tubercles on hairs at bases 14r-ld each, and 

Two rows as in carpus. Palm only, on carpus. on the palm 10- 

I>. merguiemis, similar, hut the On palm the two 11 each. 

t wo rows number rows number 26- 

8 externally, 6 27 extermilly, 10- 

mtenially. 11 internally. 

d. Fingers, 

30 gninules in the 16-17 granules. 25-27 gnvnuh*s. 24 granules, 
cxteriuil ron . 

(?) The row of gram- Row of granule's As in 1). mergm- 

tiles on the under extends iwrtly oai ensis. 

luargin of the to the hand, 

immobile huger 
extends as far ais 
the cairiMil joint. 

e. Antennal scales. 

The inner process Inner proecss ex- Inner jirtn^ess ex- As in 1). infer- 
e\ tends as fur us tends a little lie- tends to the an- medius. 

the middle of youd the iienulti- terior i of the 

the penultimate mute joint. * penultimaU* 

joint. joint. 

From this tjihle it may be seen that J), mlxttfs combines senne 
of the chai’judiei’s of the other three Hj>ec'ies witb (‘haracters of its 
own in such a way that it is (lifttcult to regard it as a variety of 
any one of the other sjiecies, and necessary to regard it as a 
distinct, though closely allunl form. 

IX. ( lenus C(ENt)BiTA Ditr. 

18, CtENUlilTA OOMPRESSUS M.-Eilw. 

(fwnohita emttpressm M.-E, Hist. Nat. Oj'iist. ii. j>. 241 (1837); 
Ortmann, Zool. Jahrb. 8yst. vi. p. 318 (1892). 

Loc, Pulau Bidan, Penang. One sjjecimen from JJolinm, two , 
from Mnrex, one from Furptvra^, ami numerous otlier iiidiviiluals. 

Oi*tmaiin^s diagnosis is dcjceptive in so far as the outer surface 
of the 3rd left leg is not (piite smwth in large individuals, but, 
like the cepha lot borax, finely gmnulated or tuberculated ; tin* 
short stifi’ hairs springing fro^n these tubercles iti fi^ont at the 
hise; the tubercles themselves Iming sometimes comeoiis at 
the tips. The same i-emark holds gocwl alst) for soiiie large sjx^cJ ■ 
mens, in the Cambridge Museum, of C. r^igomis fitmi Torx'es 
Straits. On the last joint, however, in l)oth s|)et;ies, tlie gx-a.nu- 
lation is confined to the proximal 1 or ^ of the joint. Fuitlier, 
the ridge on the outer surfac!e of the }>euultimate joint becomes 
rounder, the larger the individual. No doubt these elwmieters 
are correlated with age, 

19- CiBNOBITA EUGOfiUS M.-Edw. 

Cmiohiia rugosm M.-E. Hist, Na.t. (Ji'ust. ii. p. 241 (1837); 
Ortmann, Zool. Jahrb. Syst. vi. p. 317 (1892). 
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Loc. Pulau Bidan, Penang. Two femalcjs, one with ova. ALso 
another female, from Neria^ with a small Ascidian attached to 
the left sides of the 2nd and 3rd abdominal segments. 

20. OCENOBITA PERLATUS M.-Edw. 

CcRTwhita perlatua M.-Edw. Hist. Nat. Ciiist. ii. p. 242 (1837); 
Miers, ‘Aleit’ Crust, p. 555 (1884). 

Loc, ? Tliree females, from Murex, 

Miers has noted (1. c. mpra) the fact that in this species “ there 
is an oblique row of somewhat moi'e elongated tubercles on the 
upper sui’face of the palm, occupying the place of the series of 
oblique ridges in C. rugosa** ; such an arrangement I find in 
these three specimens. But the specimens in question being 
somewliat small, the tubercles on the legs are noticeably less 
prominent and less pearly than in typical examples ; the caraj)ace 
also is less rugose. 

B. CIRRIPEDIA. 

X. Genus Balaxus da Costa. 

21. Balaxus amphitrite Darwin. 

Balanm amphitrite Darwin, ‘ Bahiuida?,’ p. 240, pi. v. (1854). 

Loc, Patani. On pieces of wood, var communis] on Mnrex^ 
var. ohscums ; on Diuiellibrfinch shells, var. niveus, 

Loc, Singoj*a. Ou Laiiiellibmnch shells, var. obscurns, and 
var. nivem. 

22. Balaxus amaryllis dissimilis, subsp. nov. (Plato XXXIV. 
figs. 3 -3 c.) 

Balanus amarijUis Weltner, Arch. f. Naturg. Ixiii. 1, 

p. 270 (1897). 

Cf. Bcdamt^s amaryllis Darwin, ‘BnlanuUe,’ p. 279, pi. vii. fig. G 
(1854); Hoek, ‘Challenger’ Cirripedia, p. 153 (1883). 

Loc. Kota Bharu, Kelantan. 

This subspecies is represented here by two distinct forms : one, 
the subspecies itself, of which there are seven large examples ; 
the other a colour- vai-iety, of which there are seveml smaller 
examples, attached to pieces of a Gorgouian. These two forms 
well illustrate the difficulty, which must sometimes arise, of 
finding a satisfactory place in the binomial system of nomen- 
clature for certain divergent forms. Thus, in the present instance, 
No. 1., though dosely allied to the species B. amaryllis^ yet 
shows sufficiently divei’gent structunil characteristics to be ranked 
as a distinct variety, if .considered alone. But the presence of 
No. II. necessitates some sort of modification of this conception ; 
for, while exhibiting the same structural divergence, it also 
differs in colour arrangement: thus it becomes incumbent to 
form either a subvariety for No. II., or a sul>species for No. I. 
And in view of the fairly numerous instances in which Darwin 
has considered colour dilferences as of varietal worth (vide, e. g,, 
Peoc. Zool. Soc.-~-1902, Vol. II. No. XXTV. 24 



370 MR* w. liANCHESTEK ON TBE [DoC. 2, 

B. amaryllisy amphitrite^ impro-ins^jLa^ I have been content to 
follow him in this respect, and to consider No. II. as a colour- 
variety of No. I., the latter l>eing then necessarily regarded as a 
auhapecies of B, amaryUia, For my justification in separating 
this form from B, airnaryUis, I must refer to the differences about 
to be described. 

No. I.assthe subspecies. 

This form agrees with B. amaryUis in all charactei’istics, whether 
in structure of shell or stimcture of body, except those of the 
opercular valves. These latter, although agreeing in general shape 
with those of B ajimryUiSy present the following differences : — 

{a) The acuUtm , — Articular ridge prominent, with a very slight 
tendency to be reflexe<l to the tergal margin (this is bettei* seen 
in the large specimens of the subspecies than in the smaller speci- 
mens of the variety) ; adductor crest prominent. These differ- 
ences have been already noted by Dr. Weltner in his useful 
Catalogue of recent Cirripede species (1. c. supra), 

(h) The tergum , — Depressor crests well developed ; spur, only 
half its own width from the basiscutal angle. 

I think there is no doubt that, apart from No. II., these 
difieiences would entitle No. I. to bo considei*eil as a variety 
of the species, and as such I should have classed it, did I not, 
fis I have said, follow Dfirwin in considering colour difierenco 
of varietal worth, so that these difterences must be considered as 
subspecific. 

No. II. = var. clat'ovittata. 

Presents the same structural distinctions as the subspecies, and' 
differs in the shell being white with luther closely placed longi- 
tudinal hyaline lines. 

In one specimen of this variety the Ixisfil margin of the tergum 
is very concave between the spur and the bosicarinal angle, wlnle 
the basiscaital angle is sharp, almost tooth-like; and the basiil 
margin of the scutum presents a broad, shallow notch not far 
fi'om its basi-occludent angle. 

The large specimens are about 1| in. in gi*eatest diameter of 
base, and about in. high ; the small bai’ely aj in. across the 
base, and | in. high. 

23. Balanus asneas, sp. nov. (Plate XXXIV. figs. 4 -4 b,) 

Loc, ? 

Shell white, smooth, not very tall, internally longitudinally 
ribbed ; orifice toothecl, but not deeply, large and rhomboidal. 
Radii reduced and very naiTow; b^is porous, parietes solid. 
Scutum with the lines of is^'owth distant, not prominent ; articular 
ridge piominent, extending about h^way down the tergal 
margin ; adductor ridge not prominent. Tergum bimd, without 
any beak ; spur short, a quhi-ter of the width of the whole basal 
margin, placed about two-thirds of its own width from the basi- 
scutal angle, its apex rounded. 
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Mouth : labrum with 2 teeth on each side of the central notch ; 
mandible with 4 large teeth, of which the first is sharper than, 
and distant from, the others, and 3 small teeth, of which two are 
situated at the bases of the 3rd and 4th larger teeth respectively, 
while the third is (;lose to the lower angle ; maxilla) with a 
straight edge and 7 teeth, of which the two upper and tlie two 
low(‘i- ai*(' a little longer than the others. 

XI. Genus CnELoxoniA Leach. 

24. ClIELOXOBIA TESTUDINAHIA. 

Lepas iestudinaria Linn. Syst. Nat. (17()7). 

Vhehiiiohla iestudinaria JIarwiii, ‘ ]5alani<laV p. 392, }>1. xiv. 
fig. 1 (187)4). 

Loc. Kota, llharu, Kelantan. Nino specimens. 

XII. Gemus Platylepas Gray. 

25. Platylepas oimiiopiijlus, sp. nov. (Plate XXXV. figs. 
5-5 6.) 

? PUitylepas ? Tlarwin, ‘Balanidic,’ p. 430 (1854). 

Log. ? 

Hab, Embedded, not very deeply, in the skin of the sea-snake, 
Enh ydris curt us . 

Shell depressed, oilfice large and ovoid. 

J'arietes, 2 )robably ajK)rous, externally marked with longitmlinal 
ribs whi<)h are cr<jsse<l by transverse grooves, at letust in the 
u^Jper half, giving rise to a beaded a 2 )j)earance ; in the lower 
ha.lf the rihs are less obviously broken into beads and project 
beyond the lower line of the comj)artmeut, to the number of thi*eo 
or four on each side of the midrib; they are, however, more 
pointed than, and not nearly so j>rominent as, the latter. The 
midribs of the rostrum and carina are a little shorter than those 
of the latenil compartments. Internally, the longitudinal ribs 
are visible in the lower half of the comimrtmeiit, but in the 
upper half the shell has thickened considembly, growing inwards 
nearly to the level of the inner edge of the midrib. Basis only 
moderately convex. Scuta with the rostral ends narrower than 
the tergal, rounded, and the outer margins lightly concave ; the 
rostral ends not,^curved inwards. Terga with the outer ma-i’gins 
strongly convex towards the carinaJ end, these ends being 
truncate and liont inwards, so as to lie with their margins neiirly 
j)arallel; scutal ends a little broader than the carina 1. 

The mouth-parts conform to the characters of the genus and 
present no specific differences. The rami of the 1st cirri are 
uiie<jual, but not very much so, the inner exceetling the outer 
only by its last joint. The penis is long, in one instance twice as 
long as the whole body from the anterior end of the prosoma to 
the origin of the penis itself ; it gradually tapei's to its bluntly 
truncate apex, the terminal half only with a few scattered, 
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longish, stiff iiairs, the apex with the usual bundle of short 
bristles. 

This species, which Mr. F, F. Laidlaw kindly brought to my 
notice on an Enhydria which he was examining, is possibly 
identical with one of which Darwin had only a single young and 
imperfect specimen, taken off Borneo, from the skin of a sea- 
snake. It agrees in the presence of the “two or three very 
distinct ridges on each side of the midrib” internally ; bub I have 
been unable to satisfy myself, in these small specimens, of the 
existence of any pores in the parietes, so that an identification 
with Darwin’s form must remain a matter of doubt. 

It is clearly inarkerl off from the other two species described by 
Darwin — (a) from P, hissexlohata by the snbequality of the rami 
of the 1st cirrus, and (b) from P, decor ata by the very moderate 
convexity of the basis. Moreover, to judge from Darwin’s 
figures, the shell and opercular valves would seem to be consider- 
ably thinner in our .species. 


XIII. Genus Ibla Leach. 

* 

26. Ibla quadbivalvis Cuvier. 

Anatifa qtiadrivalvia Cu\’: M6m. pour servir . . . Molliisq. 
figs. 15-16 (1817). 

Ibla quadrivalvia Darwin, ‘ Lepadidap,’ p. 203, pi. iv. fig. 9 
(1851). 

Loc, Pulau Bidan, Penang. Numerous specimens. 


XIV. Genus Lepas Linn. 

27. Lepas anserifera Linn, 

Lepas ariseHf era lAim, Sy.st. Nat. (1767); Darwin, ‘Lepadidap’ 
p. 81, pi. i. fig. 4 (1851). 

Loc, Patani. Two specimens. 

XV. Genus Dichelaspis Gmy. 

The following key to the species of this genua is partly based 
on that given by Hoek in the Report on the Oirripedia col- 
lected by the ‘ Challenger,' and amplified by Stebbing in the 
‘ Annals and Magazine of Natm*al History,’ (6) xv. p, 21 (1895) ; 
but I have modified it somewhat in Group B, owing to the 
relatively larger number, namely eight, of new species which now 
have to be included in that group. 

A. Carina terminating in a dinV. 

Basal segment of scutum narrower than occludent. 


Tergum axe^ahaped. 

Edge crenate i>. grayii Darwin. 

Edge smooth D. pellucida Darwin. 

Basal segment twice as broad as occludent D. warwiekH Darwin. 

Basal segment thrice as broad as occludent. 

Tergum narrowing anteriorly x>. mtiyua Stebbing. 

Terg»im widening anteriorly D. hoeki Stebbing. 
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B. Carina terminating in a fork. 

Tcrga absent. 

Basal segment broader than occludcnt and of 
the same length ... 

Basal segment narrower than occludeut and 
shorter. 

Basal at right angles to occludent . 

Basal at ol)tnHe angle to occludcnt, then 

parallel to fork of carina 

Bawil segment absent .. 

Tcrga present. 

Ihisal segment broader than occludent. 

Tergum with thrt*e teeth .. 

Tergum sluiped like a horse’s head and 
neck . . 

Basal segment narrower than occludent. 

Basal half as long ns occludent, or less. 
Tergum triangular 

Tergum w’lth carinal edge round«‘<l, 
scutal edg(' with 2 lateral teeth 
Basal more than half as long as occludent. 
Tergum with 2 teeth. 

T(‘eth nearly equal 
Tt*eth very disproportioimtf‘ 
Tergum hook-shaped, handle broad. 
Hook large and blunt 
Hook small and sharp 

C. Carina terminating in a cup. 

Scutum in two distinct segments. 

Basal narrower than ocLludent, teigum w ith 
6 unequal tet‘t h 

Basal broader than occludent, tergum with 
3 teeth 

Scutum with a notch only and indistinct] j divided. 
1). Carina absent . . 


D. cor Auriv. 

D. aperta Auriv. 

T). cuneata Auriv. 

D, anguXata Auriv. 

D. alata Auriv. 

J). equiiMi^ sp. n. 

D. agmonini Lcssona. 
D, neptuni Macdonald. 

J). sinuata Auriv. 
i>. trigona Auriv. 

I). lowei Darwin. 

1). diirwtnii Filippi. 


1>. orthogonia Darw’in. 

i). occlusa^ sp. n. 

1), sesitilis Hoek. 
i>. hullata Auriv. 


28. Dicuelaspis occlusa, sp. nov. (Plate XXXV. figs. 6 6 c*.) 

Loc. Kelantan ; Trengganii. 

Ifab. Mouth-pa rts of Thenus orientalis, 

Tlie valves in this species are all very closely apposed, much 
mori' than in any other species of the genus. The C4irina exteiuls 
between the terga by (piite ^ of its own length, is mtlier strongly 
curved, and has its anterior end expanded, cup shaped, and 
eudaMlded in the peduncle. The scutum consists of two segments, 
of wdiich the occludent is longer than the basal >)y barely | of its 
own length, has its tergal margin bluntly rounded, and is united 
at its rostral end to the basal segment by a narrow bridge of non- 
calcified tissue ; while the basal is 2i times the bretulth of the 
occludent and separated from it only by a very nai-row mem- 
branous interspace, and is faintly hollowed on its curved carinal 
margin close to its tergal angle foi* the reception of the tip of a 
strong tooth on the tergum. Between this latter tooth and its 
occludent angle, the tepgum is deeply hollowed where it fits round 
the end of the occludent segment of the scutum ; the scutjil 
margin thus appears tridentate. 

The capitulum is rather flattened from side to side; the 
peduncle differs in appearance in the adult and young forms, 
^ing in the former swollen, a little shorter than the capitulum, 
and brown in colour ; and in the latter not swollen, a little longer 
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than the capitulum, white and semi-tranaparent ; in both, how- 
ever, it is thickly studded with minute chitinous papillae (as in 
J), warmest). 

The 1st cirrus is only | of the length of the 6th, is distant by 
the thickness of its own pedicel from the 2nd, and has its rami 
equal ; the rami also of the other cirri are equal. The caudal 
appendage is exactly as long as the pedicel of the 6th ciiTus, but 
appears longer to the naked eye owing to the presence, at its tip, 
of numerous hairs as long as the joint itself. 

As regards the mouth-pai*ts, the outer maxillie are ovoid, with 
their inner* sides folded over outwardly and their outer surfaces 
covered with longish hairs ; the inner maxilla) each j)resent an 
incision on their border by which are formed two low step-like 
projections, the inner being the smaller, and each bears 1 8 spines, 
of which the one at the inner angle is much stouter than the 
rest. The mandibles have 5 teeth, the strongest of which forms 
the inner angle. The palpi are bluntly conical, with bail’s along 
their outer edges. 

The penis is rather thick, and only liegins to taper just before 
its distal end ; along its length are several exceedingly shoi-t hairs. 

This species seems to me to bridge over the narrow gap between 
the genera Dichelaspis and Pcecilmma, in relation on the one side 
with the Dichelaspids generally, and on the other side with 
PoecilaaTna iridena Auriv. in pai*ticular. My gi*ound8 for placing 
it in the former of the two genera are (a) the connection between 
the two portions of the scutum, and (6) the extension of the 
Carina between the terga; these two j)oints clearly bring it 
within Darwin’s definition of his genus. At the .same time, the 
bridge of tissue connecting the two parts of the scutum is 
extremely naiTOw, so that I was, for some time, for considering 
the two poi*tions as separate valves and for referring the species 
to the genus Pv&cilaama ; while, on the other hand, the carina 
in Pmcilasma i/ridens also extends between the terga, though 
only by ^ of its length. This species, moreover, has a jroint in 
common with those of Pcacilaamay and differing fi*om those of 
Dichelaapisj namely, the close apposition of the valves. 

But its relationship with both these genera is clearly shown, on 
.the one hand, by the yet present connection between the two 
parts of the scutum and the extension of the carina between the 
terga ; and, on the other hand, by the almost complete severance of 
the scutal segments and the dose apposition of the valves. And 
though its possibly closer relationship to one of these genera 
relieves me of the responsibility of uniting two 'genera which 
Darwin separated after the study of a greater number of species, 
still I feel that there can be little doubt but that the tie between 
these genera is exceedingly close. 

There are also some specimens taken from the extreme base of 
the chdipedes and from the long epipodite of the 3rd maxillipeds 
of NejOrnm gladkii 60 r. On the same crab were the specimens of 
the species next desoribeii 
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29. Dichelaspis equina, sp. nov. (Plate XXXV. figs. 7-7 d.) 

Log, Trengganu. 

Ilab. Bases of antenniiles, antennw and legs, and posterior 
border of carapace of iVeptunus {Amphitriie^ gladiatcr. 

The Carina in this s])ecies is formed of two — a quite 

short basal portion, and a much longer tergal poHion, eadi of 
which abuts closely on the other by a small median tootli ; these 
two piec€is cfin be sepamted readily by cwiustic potash. In the 
basal portion the base, embedded in the peduncle, is somewhat 
widened and forke<l, l>ut the prongs of the fork are not very 
prominent ; the tergal portion, quite narrow where it abuts on 
the basjd, gradually widens towards its distal end which is squai’ely 
rounded. 

The scutum consists, as usual, of two parts, wmnected by a 
bridge of tissue senuwihufied on its occludent side, completely 
calcified on its basal side (fig. 7 d). The (x^cliulent segment is 
nearly twice as long as the bastd (= 5*25 mm. : 3 mm.) and htis 
its aj)ex rounded ; the basid segment is twice as broad jis the 
occludent at the middle of its length, three times as broad along 
its l)asal margin, and is produccnl at its rostral angle into a blunt, 
almost tootli-like process, forming the half-bridge of calcified 
tissue mentioned above. Geneial shape subtriangular, with 
rounded angles ; its bassd and tergo-lateral margins are somewhat 
convex, the occludent somewhat concave. 

The terguiii has rather the shape of the head and neck of a 
horse with forwardly- directed eiirs (whence the specific name) — 
the base of the neck lying between the apices of the occludent 
segment of the scutum of the carina ; the top of the hwid forming 
the upper, the Imck of the neck the lower carinal margin ; and 
the snout forming a strong tooth projecting in the direction of 
the scutum, and the forehead forming the occludent margin. 

The 1st cirrus lies close to the 2nd, but yet a little more distant 
than tlie i*est are from each other ; the rami of each of all the 
cirri are equal ; the 1st ciirus is only a little more than half the 
length of the 6th. The caudal appendage is as long as the 
1st joint of the pedicel of the Gth ciiTus ; it carries hairs at its 
apex, of which the longest arc about half the length of the joint, 
and also distant bundles of 2-3 longish hairs along the outer 
margin. The penis is just shorter than the Gth cirrus, thick, but 
tapering suddenly at the tip, with an excavation at the base, at 
the distal angle of which excavation is a blunt tooth-like promi- 
nence, nearly as high as the excavation is deep ; this proniinonco 
is set within a shallow hollow within the excavation. The penis 
also, besides the hairs at its tip, bears along its length scattered 
hairs, some short and stiff*, othei's long and more flexible ; rings 
very distinct. 

The palpi are bluntly conical, with longish hairs at the tip. 
The mandible has five teeth, the one at the inner angle being the 
strongest, and the one at the outer angle very small and blunt, 
lying close to the 4th tooth at its outer base. 
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Tlie outer maxilla has a deep incision in its edge, at the bottom 
of which is a spine, externally to it three spines, and internally 
seven spines ; the inner maxilla is ovoid, with long hairs on ih^ 
outer surface. 

The peduncle is equal to, or sometimes a little shoHer than, 
the capitulum in length. 

Variations. 

This species is very variable in external appearance, one or two 
of the specimens appearing at first sight to be specificiilly distinct ; 
but I have no doubt, from a comparison of all the specimens here 
present, that they are all of one species. These variations are 
connected with differences in the structure of the membrane, and 
the foi*m and shape of the valves. 

(i) The Membrane. 

The membi'ane varies, both in the peduncle and capitulum, 
from the one extreme, in which it is thin, whitish, and trans- 
lucent, to the other, in which it is thick, brown (in formol), and 
opaque, with the valves almost invisible; transitional stages 
connect these two extremes. 

(ii) The Valves. 

The tergum is generally shaped like the head and neck of a 
horse, as described, and formed of a single piece, but varies to 
the extreme shown in fig. 7 6. In two young forms also, with 
transparent membrane, the head proper is reduced and the neck 
thickened, giving an appearance as in fig. 7 c. In one specimen 
the base of the neck is formed of a very small separate double 
piece. 

The scutum is generally as described ; but the basal segment, 
generally as high as wide, is sometimes less developed, and is then 
much 'wider than it is high. The basal segment is also very 
variable in the number of pieces of which it is formed, thus ;r— 

Individual specimens : basal segment of scutum : 

(a) Very small, calcified separate portions are present — one at 
the baso-lateral, and two others at the tergal, angles. 

(h) Formed of two pieces — a small umbonal, and a large distal 
(tergal). 

Foimed of three distinct pieces — (1) a relatively small piece 
round the umbo of the valve ; (2) a large piece, including the 
basal, and a little more than half of the tergo-lateral, margins ; 
(3) a piece, intermediate in size, including the* rest of the tergo- 
lateral, and the whole of the oocludent, margins. The line of the 
tergo-lateral margin is markedly irregular. 

(d) On the right side (in relation to the animal) of three pieces 
as in 0 ; on the left side of two pieces, a large umbonal and 
somewliat smaller distal (tergal), the suture between them running 
irregularly from the middle of the tergo-lateral, to the middle of 
the occludent, mai*ginB» The carina is constantly formed of two 
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pieces, of which the distal (tergal) broadens to the blunt distal 
end. 

Affinities , — This species is cei’t^iinly closely allied to Dichelaspis 
warwickii Gray. The general external appeaiunce is much the 
same, making allowance for its variability in this species, an<l the 
mouth-parts appear to agree essentially with the description of 
1). warwickii given by Darwin (Lep. pp. 121-122). But it 
differs in the fact that the valves are not thin and translucent, 
but thick and o|>aque ; in the distal broadening, and division into 
two parts, of the (marina ; in the shape of the tergnm (despite its 
variability); and in the fact that the 1st cirrus is not “far 
removed fi*om the 2nd,” and that the rami of the 2nd are not 
unequal. 

Although the shape and fission of the earina is the most 
constant external feature, I have found it difiicult to fix that fact 
satisfactorily in the specific name; words such as hicarinata, Jissi- 
carinata, or others suggesting rather a reduplication of the c^trina 
than a single earina formed of two pieces. 

I have, therefore, fixed on tin* horsevlike shape of the tergiim, 
which, though not constant, still evidently i*e})reKents the typical 
foi'in of that valve in the species, by which to designate the 
species ; hence the specific name equina, 

C, LSOPODA. 

XVI. Genus Cymotiioa Fabr. 

30. Cymotiioa stromatei Bieeker. 

Cymoihoa stromatei Blkr. Act. Soc. Bci. Indo-Neei land. ii. p. 35, 
pi. ii. fig. 13 (1857). 

Loc, ? Hah, “ Mouth-parts of fish, chiefly of Ikan dalam.” 

Six females and a small male. 

31. Cymotiioa pulchrum, sp. nov. (Plate XXXV. figs. 8-8 a.) 

Loc, Pulau Bhlaii. One female. 

Eyes invisible, lateral prolongations of the 1st thoracic segment 
reaching very neai*ly to the level of the front, which is rounded 
acuminate. Cej)halic segment | as long as broad (4*5 : 6 mm.), 
superiorly dej)ressed so as to form a shallow pit ; 1st thoracic 
segment the longest, 2nd, 3rd, and 4th a little shorter and sub- 
ec|ual, 5th, 6th, and 7th gmdually becoming shoi-ter, the 5th not 
abruptly shorter than the 4th; segments 1-6 rugose, the rugositiea 
becoming giadually less mai’ked on the hinder segments, the 7th 
smooth ; the lateiul prolongations of the 1st segment smooth, 
curved forwards and inwards, bluntly pointed in front. Abdomen 
abruptly narrower than thorax, the segments gradually increasing 
in width to the 5th, which is as wide as the last thoracic, and the 
6th, which is os wide as the penultimate thoracic, segments. 6th 
abdominal segment about twice as wide as long (15: 7 mm.), 
somewhat excavate in the anterior median line, and slightly 
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swollen and cojirsely reticulate laterally ; uropods just shorter 
than the 6th segment ; rami equal, inwardly curved, and narrow, 
the outer being a little broader than the inner. Distal end of 
the crest on the last four thoracic legs increasing gradually in 
height from before backwards ; ungues of all the legs curved, 
moderately long, and increasing in size backwards but only very 
gradually, so that those of the last j)air are only a little longer 
than those of the first pair. 

Length 35 mm.; breadth 17 mm. 

XVII. Genus Meinertia Stebbing. 

32. Meinertia carinata Schiodte ife Meinert. 

Ceratothoa carinata Sch. k Mein. Naturhist. Tidsskr. iii. 13, 
p. 327 (1883). 

Loc. Great Redangs. Several specimens. 

XVIII. Genus Nerocila. 

33. Nerocila sundaica Bleeker. 

Nerocila sundaica Blkr. Crust. Ind. Arch. i. p. 26, fig. 4; Sch. 
k Mem. Naturhist. Tidsskr. iii: 13, p. 9 (1881). 

Zoc. ? A single female. 

Although the anal segment and uropods are much damaged, 
there is no doubt in my mind that this specimen belongs to the 
above specie^;, presenting as it does three very characteristic 
features : namely, the swollen basal joints of the first antennas, the 
pectination of the 3rd and 6th~7th legs, and the constriction of 
the ungues of the other legs. In two points, however, it differs ; 
for the median concavity in the anterior margin of the first 
segment is slightly deeper (not shallower) than the lateral, and 
the first four abdominal segments are all sube(|ual, the fifth being 
only very slightly longer, 

XIX. Genus Eocinela Leach. 

34. Eocinela mundana, sp. nov. (Plate XXXV. figs. 9-9 a.) 

Tale Sab, ‘‘ From the gills of a freshwater skate.” 

Flagellum of Ist antenn» 4-articulate, of 2nd antennae 
12-articulate; eyes distant, reniform, with the anterior end trun- 
cate ; ocelli fairly large, numerous. 

Front bluntly triangular, projecting in front of the eyes, and 
only just concealing the b^e of the 1st antenna;* 1st thoracic 
segment longer than the rest, which are subequal, its anterior 
border trisinuate; epimera small, increasing in size backwards, 
the last just overlapping, with its blunt point, the postericar angle 
of the last segment '; 1st abdominal segment partly concealed, 
distinctly shorter than the rest ; its posterior boiler sinuate, those 
of the rest becoming straighter towards the telson, 

Tebon with a transverse swelling at the base on each side of 
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the middle line ; these swellings just meet at the middle line, and 
from their junction proceeds a very short longitudinal median 
swelling; the rest of the upper surftice smooth and slightly 
convex. Tip of telson extremely blunt. Uropods with ciliate 
margin ; outer rami as long as telson, inner just longer, and 
twice as broad tis the outer. 

Anterior legs without teeth, but with a few short cilia; 
posterior legs with a few short spines along the lower border of 
the 3rd to the 6th joints ; ungues short. 

XX. Genus Sph^eroma Ltitr. 

35. Sph^-roma FELIX, sp. nov. (Plate XXXV. fig. 10.) 

Loc, ? Thiiteen specimens. 

Body gi*adually widening from the head to the abdomen, the 
telsonic portion of which narrows suddenly at the level of the 
biise of the uropods, and thence rather more gradually to the 
posterior end. Eyes conspicuous, but small. The posterior 
portion of e>ach of the thoracic segments is marked oft* from the 
anterior portion as a raised, broad ish, transversely -grooved ridge; 
the anterior portion, which is smooth, slides, in extension, under 
the raised portion, which is finely, but rather widely, granulate, 
as is also the cephalic segment. On the abdomen, and the upper 
surface of the inner rami of the ui'opods, the granules are larger, 
placed more thickly, and concealed under a rather dense, but very 
short, pubescence. The telson, from the base of the uropods, is 
bluntly triangular, with its margin non-gi*anulate and reflexed 
upwai^s ; the inner ramus of the urojx)ds is a little longer than 
the telson, the outer a little longer th.an the inner, with its upper 
surface smooth, and its outer edge fringed with short hairs and 
bearing 8 small teeth. 


A List of the Terrestrial Isopods. 

By M. Gustav Budde-Lund, 

1. Ligia exotica Roux. — Several specimens; Kamloii, Singapore. 

2. Trichoniscus antennatuSy n. sp. — A few specimens of this 
little species (circa 5 mm. long), without information as to the 
locality. Distinguished by the very long and slender antennse, 
which have a long flagellum, 15-articulate ; the antenme also, 
especially the first joint, are proportiionally long. The uropods 
have the basal joint, and the exopodite, long and thick, the endo- 
podite very thin. 

3. Philoscia truncateUay i. sp, — Two specimens, both with 
damaged antennae and uropods, from Gunong Inas, Perak, 5000 ft. 
Seems to be allied to P. trwnctUa DoUf., from Celebes and Flores, 
but the last segment of the truncus is obliquely truncate only on 
the inside of the epimere ; also the transverse line on the epistome 
is a little sinuate, forwardly, in the middle. Another small, 
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damaged, specimen, from rotten wood at Ajenz (? Aring, W. F. L.), 
Kelantan, perhaps also belongs here. 

4. Phihacia incurvay n. sp. — Only one specimen, without the 
uropods and with damaged antennee, from Patalung. Differs 
from the other Asiatic species in the proportionally well-developed 
epimera of the caudal segments, which are acute and produced 
outwardly and backwardly ; the last segment of the truncus has 
the hind margin very deeply incurvated. 

5. Alloniscus brevis B.-L. — Many specimens from Patalung ; a 
single specimen from Pulau Bidan, Penang. 

6. Alloiiiscus sp. — Only one specimen of a little Oniscoid 
Isopod taken at Bukit Besar. It is without the uropods, and 
seems to be akin to the Alloniseus alhus Dollf. from Sumatm. 

7. Metoponorthus pruinosus Brandt. — Eight specimens among 
specimens of Armadillo murinus Br. fi'om Patani. 

8. Lyprohius sp. — Only one specimen from Patani. This 
species is perhaps not different from L. cristatiiSy a species which 
is found in most tropical j^arts. 1 think also that Porcellio sun- 
(lalcus Dollf., from Sumatra, Java, and Celebes, lielongs here ; 
anrl that P. paUidipennis Dollf. from Flores, and P, modesius 
Dollf. fiom Saleyer, should certainly also be included in this sub- 
genus. 

9. Toradjia cmglohatoTy n. sp. — Three specimens from rotten 
wood at Ajenz (? Aring, W. F. L.), Kelantan. I know several 
species of tliis genus, in which M. Dollfus has included three 
species — T, celebensis Df., 1\ gorgona Df., and cephalica Df.^ 
The Peryaciphus weberi Df. may be placod here, and 1\ conglo- 
hator is most nearly allied to this latter species, the fir.st segment 
of the truncus not being split in the posterior edges, and tlie 
epistome being plain. The antennae are shorter than in T, weheriy 
with the flagellum short, white, and basal joint very short. 

10. ArmadiUo murinus Brandt. — Several specimens from 
Patani. 

11. Armadillo infuscatuSyH, ^p. — Several specimens from Goah 
Janat. This species and the next belong to the group of which 
A. murinus is the type, having the epimera of the truncus without 
folds in the hind margin of the first segment. This species is 
rather larger than A. murinus, and has the endojKxlite of the 
uropods much longer than in that species. The colour is a dirty 
pale yellow. 

12. ArmadiUo pallidtis, n. sp. — Six specimens from Bukit 
Besar. Very like A. infuscatus, but well separated by the form 
of the telson, which is not so strongly narrowed in the middle, 
and has the apex much longer than the basis ; the basal joint also 
of the uropods is narrower. 

13. SpherUlo griseseens, n. sp. — Several specimens from Aring, 
Kelantem. This little species (5 mm. long) is remote fiom all 
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hitherto describeti species, but allied to several new species I have 
seen. It has some affinity with S, amhitiosus B.-L., but has a 
little fold in the hind edge of the fix-st segment of the truncus : 
the apex of the telson is quadrangular, not narrowed lii the 
middle, and the exoj>odite of the uropods scarcely visible. 

[I have slightly modified, or occasionally condensed, the 
language of these descriptions kindly supplied me b}^ M. Budde- 
Lund.—W. F. L.] 

EXPLANATION OF THE PLATES. 

Plate XXXIV. 

Fig. 1. Dioffenes deHipiena (p. 306). Aiiteiiiml region, la. I^eft c-liela. 

2. Diogenes mijrtns Anteiiiml region. 2 a. Chela, 2 A. 3rd left leg. 

3. Balanus amargilis dissimilts (j). S69). 3-3 a. Scutum. Sb-c. Tergimi. 

4. Balanus eeneas (n. 370). From above. 4 a. Scutum. 46. Tergiuii. 

Plate XXXV. 

Fig. 6 . Tlatylepa.^ nphiophilus (p. 371). From above. 6 a. From below. 5 b. A 
lateral compartment, seen from the inside. 

6. Dichefaspia occlusa (p. 373). From the side. 6 a. Tergum. 6 6. Carina. 

6 c. Scutum. 

7. Dichelaspis o<]uina 375). Carina. 7a. Tergum, typical form. 7 6- c. Two 

ditferent forms of the tergum. 7 d. Scutum. 

8. Cymoffioa pulchmm {p. 377). From above. 8 a. From the side. 

9. Rocinela mundana (p. 37B). From above. 9 a. Posterior leg. 

10. Sphairoinafdix (p. 379). From above. 


4. On a ColhK'tion of Dragonflies made by the Members of 
file Skeat Expedition ” in the Malay Peninsula in 
1899-1900. By F. F. Laidlaw, B.A. 

[lieceived November 18, 1902.] 

Part II.* 

C (E N a G R I O N I N AS. 

In dealing with the last of the subfamilies represented in this 
collection, 1 have attempted as before to give a complete list of 
species hitherto recorded from the Peninsula. This list will 
shortly prove to be incomplete, for I have in my hands awaiting 
examination a fine collection of Odoriata, made by Mr. Annandale, 
who has revisited the Peninsula ; and, from a casual inspection of 
his specimens, it is evident that it includes a number of species 
which are, if not new to science, at any mte new to the Peninsula. 
Further, I am infoi*raed by Dr. Foerster, to whom I am much 
indebted for kind assistance and courtt'sy, that he has recently 
received a large consignment of Odonata from the same locality, 
including new and remarkable forms. 

I venture to hope, however, that the present list may none the 
less be of some service, 

I take the opportunity of correcting two or three errors, of 
which I find I have been guilty in the first part of this account. 

' Part L, see P. Z.S. 1902, i. p. 63, 
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Firstly, in dealing with the sexual characters of TetrathemiSy 
I was not acquaint^ with a paper of Dr. Foerster's published 
in the ‘ Term4szetrajki Fiizetek* (1900, pp. 81-108), where, in 
describing two new species of this genus from New Guinea, he 
calls attention to the peculiar differences between the armature 
of the femurs of the two sexes. Secondly, he has pointed out in 
a letter that the forms which I identified as Gynacmitha rosen- 
bergi Brauer probably do not belong to that species, which does 
not occur west of Bandji. My specimens ai'e perhaps refenible 
to G, basiyuttaia, but I have not had the opportunity of re- 
examining them. 

Lastly, in my description of Gomphus conaohrinus ' (P. Z. S. 
1902, vol. i. p. 80), “Type A of Selys” should read “Type B of 
Selys,” whilst Echo tricolor Kriiger, on page 85, should be altered 
to E. iricohr Kriiger. 

(Species maiked with an asterisk are not included in our 
collection.) 

Legion Lestes. 

Lestes RIDLEY I Laidlaw. 

Lestea ridleyi Laidlaw, P. Z. S. 1902, p. 92. 

One male from Gunong Inas. 

Lestes pr^morsa. 

Leatea prmnwraa Kirby, Cat. Odonata, p. 162; Kriiger, Stett. 
ent. Zeit. 1898, p, 130. 

A number of specimens from Kwala Aring. 

Concerning this species, I find the following notes in my diary 
Aug. 20th (1899) : “ I found to-day large numbers of a species of 
Dragonfly over a pond ; I caught several pairs.” 

Aug. 28th (1899): “I noticed that the species which I had 
seen so abundantly near the pond had disappeared almost entirely. 

I have only found it in this one spot.” 

Legion Podagrion. 

•PoDOLESTES ORIBNTALIS Selys. 

Podclaatea orientaUa Kirby,' Cat. Odonata, p. 126 ; Kruger, Stett. 
ent. Zeit. 1899, p. 98. 

Recorded from Malacca. 

♦Amphilestes macrocephala Selys. 

Malacca. 


Amphilesxes BnMA Karsch. 

Amphileatea mima Karsch, Ent. Nachr. xvii, (1891) p. 242 ; 
Kriiger, Stett. ent. Zeit. 1898, p. lOP. 

' Mr. Calvwt Im pointed <mt to mo, since ttiie paper wne reed, that tKie nemo i§ 
we-occupied by Gmphita Waleh « G, Selye (see Kirby, Cat. 

Odonata, p. 66). Accordingly, I propose to alter the name to Q, kelaut^nmiu. 
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A veiy beautiful and striking species. I believe that the 
female has not as yet been described ; it differs markedly from 
the male and is fully as brightly coloured. I append a short 
description of it : — 

5 . Head, prothorax, and thorax neai*ly as in the male, the 
yellow mther less vivid, and the black stripes on the upper lip 
and epistome continuous with the black markings near the base 
of the antenn« 0 . 

The abdomen is chestnut -brown above, but the fii*st segment is 
yellowish green. Segments 2-6 each with a black apical ring 
feebly developed on the second segment. Immediately before the 
apical ring there is on each of these segments a dorsal yellowish- 
green mark, extending forward in 2-3 for about one-half, and in 
4-6 for about one-third, of the tottd length of the segment. This 
mark is divided longitudinally in ejich segment by a thin brown 
lino on the mid-dorsal caiina. 

In segments 3-6 the blat^k apical ring sends forward on either 
side of the segment a black line, extending nearly the whole 
length of the segment. 

In the seventh segment the anterior half is black, and the 
yellowish-green marking here is divided into two pai*ts, well 
sepai-ated from eax'h other and diverging posteriorly, the space 
between them being oc^cupied by a triangular extension forw'ard 
from tlie apical ring, wdiich also semis forward, as in the preceding 
segments, a lateral mark on either side. Segment 8 is black 
dorsally, with a ytdlowdsh-green band either side, and beyond 
these again black lateral lines. Segments 9 -10 are black, 9 with 
a small and 10 with a minute jmir of yellowish spots. Under 
surfaces yellowish brown. Appendages short, yellow, with black 
tips. 

Length of abdomen 30 mm., of hind wing 24 mm. 

Several pairs fi’om a stream near Kwala Aring. 

Legion PROToxEaRA. 

Protosticta foersteri, sp. n. 

One female from Gunong Inas, Perak. 

Lower lip rounded, with short lobes. A small supplementary 
basal postcostai nerve present, lying at a level between the base 
of the wings and the first antencnlal costal nerve. Pterostigma 
trapezoid, dark brown in colour, surmounting a single cell, its 
anterior margin shoHer than its posterior ; followed by a single 
row of cells. Sectors of the arcuhis united from their commence- 
ment for a short distance. Upper sector of the quadrilateral 
ending against the hind margin of the fore wing at the level of 
the first postnodal costal nerve ; that of the hind wing one cell 
lower. No trace of the lower sector of the quadrilateral. The median 
sector starts from the nodal vein, the subnodal a little beyond it. 

Head black ; upper lip and rhinarium bluish white, the former 
with a black margin ; antennae yellowish. 
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Prothorax dull yellow, a pair of black spots on either side of 
the mid-doiml line on the median and posterior lobes. 

Thorax bronze-black above, sides dull brownish yellow, with an 
indistinct black line along the second lateral suture. 

Abdomen black, segments 3-7 with a pale yellow basal ring. 

Hinder dorsal half of segment 9 yellow. Segments 2 -6 with 
an indistinct wide yellowish-brown ring lying behind the middle 
of each segment, save in segment 2 where it occupies the greater 
pirt of the segment. 

Appendages blac^k. 

Legs yellow with long yellow spines, 6-7 paira of these on the 
third pair of tibias, directed almost lateiully. 

Length of hind wing 17*5 mm., of abdomen 30 mm. 

This species is the smallest member of its genus. It is of 
intei*est geographically, as the other species are recorded from the 
Celebes and Philippines. It is also of interest because, having 
its median and subnodal sectors aiTanged as in those species, it 
tends to prove that the genus is a natural one and not derived 
polyphyletically from Platysticta, 

♦Platysticta quadrata Selys. 

Singapore. 

♦Disparoneura analis Selys. 

Sumatra. Malacca. 

♦D. iNTERRUPTA Selys. 

Sumatra. Banca. Singapore. 

D. humeralis Selys. 

Diaparonev/ra humeralia Kirby, Cat. Odonata, p. 134. 

2 cJ , 1 ? from Kwala Aring. 

In one of the males there is no trace of the lower sector of tlie 
quadrilateral on the hinder wings. 

2 . Pteroetigmata nearly black, paler round the edges. Upper 
lip and gense yellowish brown ; a stripe of the siiine colour runs 
across the vertex. The prothorax has a jjair of lateral yeJlow 
marks continuous with antehumeraJ lines of the sjime colour on 
the thorax. 

Abdomen with the mid-dorsal crest of segments 2 -3 yellow. 
3- 6 with a pair of small lateral yellowish- white spots at their 
bases. All these markings are on a black ground. 

Dispaboneura OOLLAR18 Selys. 

A single male from Kwala Axing. 

Caconbura graoillima (Selys) ? 

male from Kwala Armg, very immature, shrivelled, 
and without segments 7-10 of the abdomen. 
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No supplementary basal postcost al nerve. Lower lip with short, 
rounded lobes. Lower sector of quadrilateiul entirely absent. 

Very slender body. Basal postcostal nerve lying between the 
level of the two costal antenodal neiwes. Upper sector of the 
quadrilateral of the fore wing.s not reaching to the first tians^ 
verse nerve after the quadrilateral ; in the liind wing it extends 
one cell further. 14 postcostal nerves on the fore wing. 

Certainly closely allied to C. g>'acilUma as desciibed by 
do 8elys, but with the following points of difference : — Upper 
Up entirely black. Soguients 2, 3 of abdomen without a pale 
dorsal stripe. 

gracillima is sjnd by Stdys to come probably from the 
.Celebes or p(^ssibly from Borneo. Kruger (8tett. out. Ztdt, 
1898) remarks that the species known hitherto belonging to the 
gracillima’* section of the genus all came from Borneo. He 
describes a now species belonging to this section from Sum»<tra. 
The present specimen is in all probability a representative form 
of C. (jracillima, and when better known will most likely require 
naming as a distinct s[)0(ies. 


L('gion l'*LATYCNKMIS. 

♦Tiiiniioc'XEMis MKMBRANirEs (llambur). 

iSingapove. Malacca. 

♦TmrnocNJiMis ocTcxiKsiMA Selys. 

Singapore. 

TnicnorNEMis horxeexsis Selys. 

Caliccia hw'neenftis Kirby, Cat. Odonnta, p. 128. 

1 cf , 4 5 from Kwala Aiing belong, 1 believe, to this species. 
Mr. Annandale’s collection includes a fine series of insects belong- 
ing to this genus ; accordingly I prefer to leave these specimens 
without comment for the present. 

^CoPERA viTTATA (8elys). 

Malacca. 

CoPERA MARGINIPES (Bamb.). 

Copera marginipes Kirby, Cat. Odoimta, p. 129. 

Pallocnemis 7}iarginipet,8 Kriiger, Stett. ent. Zeit, 1898, p, 101. 

Four males nnd a female from Kwala Aring, Sept. 1899. 

These agi’ee closely with Selys’s description, but the males have 
the epistome and gense largely yellow. The posterior pair of 
tibias of the males are strongly dilated, and the upper anal 
appendages are only one- fourth the length of the lower pair. 

Peoc. Zool. SOC.---1902, Yol. II. No. XXV. 
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COPERA ATOMARIA (Selys). 

Copera atoniaria Kirby, Cat. Odonata, p. 129. 

Thi'ee females and a male, all immature, from Kwala Aring, in 
September. 

The upper anal appendages of the male are fully one-half the 
lengtli of the lower pair. Tlie second piir of tibiiis are not 
dilated, the third pair are unfoitunately lost. 

Legion Ccenaorion. of Solys.) 

Pericnemis stictica Selys. 

PeHcnemis stictica Kirby, Cat. Odonata, p. 158 ; Kriiger, Stett. 
ent. Zeit. 1898, p. 125. 

One male from the foot of Gunong Inns. 

Length of abdomen (without appendages) ... 55 mm. 

„ hind wing 32*5 „ 

„ appendages (upper pair) 1 „ 

This species is one of the largest and in some respects the most 
remarkable member of the “legion.” It has previously been 
recorded from Java and Sumatra, but apparently the appendages 
of the male ha ve not hitherto been described. These, it will be 
seen, hear a closer resemblance to those of species belonging to the 
genus Amphicnemis than to those of species of Teinohasis, 

The most striking peculiaiity of the species, apart from its large 
size and extremely slender proportions, is the pentagonal shape of 
the pterostigma, most marked in tlie fore wing. The pterostigma 
is brownish black with a lighter margin, the whole surrounded 
by a thick black nerve. 

Another remarkable feature is the curious “horn” curving 
upwards and a little forward from the middle of the hinder 
margin of the jirothorax. 

The upper pair of appendages of the male are rather slender; 
they curve inwards and a little downwards. They are black at 
the base, but for the greater part of their length dull yellow. 
Each bears rather beyond its middle a small tooth on its upper 
inner surface. 

. The lower pairs are shorter and much slenderer; they run 
nearly straight back, converging slightly. Each at its extremity 
meets the extremity of the upper appendage of its own side. 
Coloration similar to that of the upper pair. Both pairs ai*e 
black at the tip, 

TeINOBASIS KlRBYl, sp. n. 

A single male, unfortunately much damaged, from Gunong 
Inas. As it is quite distinct from any described species, it is 
well, I think, to describe it in spite of its mutilated condition. 

Length of hind wings 25 mm. 

' Wings petiolated to the level of the commencement of the 
quadrilateral. Claws smooth, without teeth. Inner margin of 
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the pterostigrna more oblique then the outer. Pterostigme. black, 
with pale margin, enclosed by a very thick black nerve. Median 
and sabnodal sectors united by a common stalk from their origin 
a 5 far as the first transverse nerve they encounter (on the right 
fore wing beyond it for a short distance). Posterior tibias with 
four pairs of black si)ines. 

Upper surface of the head dark green, upper lip dull bronze, 
nasus black, antenna' brown, postocular sui'face dirty white. 
Prothornx dull l)ro\vn, dorsal surface of thorax bronz(3-green, 
sides and undei* sui-face grtyish white, pi'uiiiose. 

Abdomen (segnicnts 1 7 only) bronzt'-black aliove, dull dark 
brown below. 

Allied to 7\ sit.porha from the Celebes and ]\roluccas. It differs 
in details of coloration and in hav'ing only four spines on the 
posterior tibias. 

♦Tkinohasis RiiFiroLUs (8ehts). 

^ A IICIIIBASIS ATELANOfYAXA (Sel \ s). 

Aroioonemis ur beola Selys. 

Argiocneiuis rubeola Kirby, Cat. Otlonata, p. 15.‘b 

Race samatrana I Kruger, Stett. ent. Zeit. 1898, p. 12G. 

1 cf from Kbota Bavu, Ktdaiitaii. 

Argiocxemis XTOKicAxs Helys ? 

Argiocnemin uigricaus Kirby, Cat. Odouata, p. 1»^8; Kruger, 
Stett. ent. Zeit. 1H98, p. 12(). 

4 cf , 1 ? from Kbota Bavu, Kelantan. 

Like Kriiger’s s])ecimeii, mine ai'e rather larger than Selys’s. 

Length of himl wing, cf 1*5, 9 B) mm. 

,, abdomen, J 27, j 2G „ 

Postnodal nerves from 9 to 18 on tlie fore wing. The middle 
lobe of the protlunax rather truncate, not I’ounded. 

The males diffei* from Selys’s description in having segments 
8-9 of the abdomen of a dull-brown colour (probably blue in the 
living insect), wdiereas in the male described by Selys there is a 
trilobed blue mark on the eighth segment. Otherwise the agi'ee- 
ment is fairly close. It should be remarked, how'ever, that the 
colour-pattern of my four male specimens show's no variation. 
The female is exactly like that described by Selys as the female 
of A, nig7'ica7is. I am disposed to think that the female described 
by Selys as belonging to iiigricans did not belong to the same 
species as the male. His measurements suggest this. They 

Length of abdomen, c? 22, $ 25-28 mm. 

„ hind wing, cf 15, 9 17-19 „ 

If I am right, then, in taking this view, it follow^s that the 
female of the true A, nigr leans is as yet unknown, whilst my 
specimens belong to a distinct species, ditfeidngfrom A. nigricam^ 

25* 
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SO far as the male is concemeti, in being somewhat larger, in 
having segments 8-9 of the abdomen blue or brownish blue, and 
in addition having a black epistome, and no black carina on 
segment 1, 

Jt is, however, scarcely advisable to name this supposed new 
species until definite evidence as to the female of the typical 
J. nigricans is forthcoming. 

See also Selys, Ann. Mas. Gen. (2) x. 1890, and Ris, Arch. f. 
Naturg., Jahr. 6G, Bd. i. p. 200. 

*Agriocnemis minima Selys. 

Agriocmmis 7nmima Kirby, Cat. Odonata, p. L^l ; Kriiger, 
Stett. ent. Zeit. 1898, p, 12(>. 

Collected by Dohrn in Penang. 

Agriocnemis incisa Hagen. 

Agriocnemis feniinina Kirby, Cat. Odonata, p. 158. 

Agriocnemis incisa Kriiger, Stett. ent. Zeit. 1898, p. 127; Ris, 
Arch. f. Katurg., Jahr. 66, Bd. i. p. 200, pi. x. fig. 19 (1900). 

Two males and a female of the orange variety from Khota 
Barn, Kelantan. 

The i*ose-colour of the latter only extends to the fifth abdominal 
segment. 

Agriocnemis pulverulans Selys. 

Agrioc7iemis pnlverulans Kirby, Cat. Odonata, p. 158 ; Kriiger, 
Stett. ent. Zeit. 1898, p. 127. 

4 cf from Khota Baru, Kelantan. 

The members of the above genus are the smallest known 
Odonates. The length of the hind wing of a male of A . incisa 
is 9 mm. and of the abdomen 16 ram. Both this and the 
preceding genus {Argiocnemds)^ as well as the two following, are 
found, so far a.s my experience goes, chiefly in cultivated low- 
lying land near the coast. Certainly I never saw specimens of 
any of them ** up-country,” whilst in the big rice-fields about 
Kelantan and Tringganu they are the only Ccenagrions that are 
at all abundant. 

♦Onycharoia atrooyana feulys. 

Singapore. 

*Onychargia vittjgera Selys, 

Singii^pore. 

PsBUDAGRION MICROCEPHALUM Ramb. 

Pseudagrion microcephalam Kirby, Cat. Odonata., p. 153, 

,3 ^ from Tringganu. 

Ceriagrion cerinorubellum (Brauer). 

Benang. Sumatra. Ceylon. 
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Ceriagrion erubescens Selys. 

Ceriagrion erubescens Kruger, Stett. ent. Zeit. 1898, p. 127. 
Ceriagrion coromandelianuni, nice erubescens Selys, Ann. Mus. 
Gen. (2) x. 1890. 

3 cT , 1 5 from Klioia Barn, Kel-intaii. Ilecorded from 
SunuitTu and Burmali. 


5. On a new Species o£ Marine Spider of <lu' Oenns Desis 
from Zanzibar. By B. I. Tocock, F.Z.S. 

[Received November 18, 1902.] 

(Text-figuro 78.) 

In II monograph of the marine Spiders of the genus pub- 
lished in the Society's ‘Proceedings’ for 1902, vol. ii. pp. 98-106, 
I drew attent ion to the fact that, so far as was then known, these 
Spiders existed oidy upon the coa.sts of Gape Colony and of the 
countries of Austio- Malaya, and commented upon the absence of 
any record of their occurrence along the miles of coast-line that 
intenene between 1 )urban and Singapore. 

While this pajKu* was in the pre.ss I received from Mr. Cyril 
Crosslaiid the lu^ws that he had discovered a Spider beneath 
stwies between tide-marks while hunting for other marine objects 
at Zanzibar. It was with great s.iti.sfa(;tion that I undeitook to 
determine the Spiders from this new and interesting locality, 
naturally expiating them to show close afiiiiity to thi* two known 
forms from Cape Colony. Much to my astoni.shment, they proved 
to be nearly related to the species of the Austro- Malayan ty]»e, 
not even tending in any respect to bridge over the structural 
interval that separates the S. African from the Malaysian speiues. 

In the paper already referred to, I pointed out that the inter 
mediate form between the two grou])s of species, namely, the 
-group from Cape Colony and the i>esis-group, in 
the strict sense of the word, from Austi*o- Malaya, is represented 
in Australia by Desis kenyonw ; and this fact 1 suggested furnished 
evidence in favour of the view that S. Africa had received its 
representatives of marine Bpiders fi*om Austi-alm by means of a 
trans-oceanic lann-connectiou to the south of the Indian Ocean. 
This conclusion is in no sense invalidated by Mr. Crosshuid’s 
discovery of the genus at Zanzibar, because, as already stated, 
the Zanzibar form stands no nearer to the South- African forms 
in specific structural* features than do those inhabiting the 
Malaysian seas. The discovery shows conclusively, however, that 
the North-eastern coast of Africa has received its representatives 
of Desis from the same source whence the Austro- Malayan forms 
emanated, and renders almost certain the existence of the genus 
in suitable localities along the shores of Southern Asia westwards 
of Singapore. 
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These considerations point to the conclusion that the Africjin 
species of Desis made their way into the country by two routes, 
one lying to the north, the other to the south of the Indian 
Ocean. 


Desis cuosslaxdi, sp. n. (Text-fig. 78.) 

5 . Coloui’ing like that of the other species of the genus, the 
mandibles and cephalic region of the cai*apace deep castaneous ; 
sternum and mouth-parts a little or (‘onsiderably paler; legs i)ale 
ochre, with scopular hairs on tarsi and protarsi fuscous ; abdomen 
testjiceous. 

Text-fig. 78. 


A 

o o 0 



Denis rrossittndi. 

A. Kyfji from al>o^c. B. Distal cxtroniity of rijjlit mandible 
from below. C. V'^ulva. 

Carapace about as long as tarsus + protarsus, rather longer than 
patella -f tibia of 4th leg ; a little shorter than patella 4- tibia of 
1st and as long as protarsus + 1 the tarsus of this appendage. 
Eyes (text-fig. 78, A) of the posterior line slightly prociirved, sub- 
equally spaced, the medians only a little farther apart than either 
is from the lataml, the medians about 2 diameters apart and 
perhaps 1 J diameters from the laterals ; anterior median eyes 
about a diameter apart and about two diameters from the anterior 
laterals (in other specimens the eyes appear to be larger and the 
distances between them consequently less). 

Mandibles (text-fig. 78, B) : of the two teeth on the postaxial 
(posterior or outer) border of the fang-groove the distal is much the 
larger, the space between the two being equal to about three or 
four times the length of the proximal, and only a little leas than 
the space between the distal and the base of the fang ; teeth of 
the preaxial or inner side of the fang-groove normally seven in 
numW, the ‘first, situated opposite the, interval between the two 
teeth ol the outer (poictexial) row, smaller than the second, third, 
or fourth, which are large and progressively but only slightly 
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(Ipcrease in sizo towaixls tlie proximal end of the mandible ; all 
the teeth evenly K[)aeed. 

Legs 1, 4, 2, 3 in Icu^tli. 1st leg with a superior basal spine 
on femur, the remaining segments unspined : 2nd leg with 
superior basal and anterior a]»ic‘al femoral spine, three inferior 
apical protarsal spines (sonu'times one median inferior protarsal 
spine as well), and one inferior median tars:d vspine : 3ixi leg with 
one superior basal and three apical spines on femur, one superior, 
two or one anter ior and two or one ]»osterior, and two inferior 
apical sj>iiies on tibia.; one siijuTior, two anti‘rior, two posterior, 
and live inferior, of which three are ajiical, on the protarsus, and 
six iiif(Tior spines on the tai*sus: 4th leg with one superior basal 
and one piosterior apical spine on feiniii*, two or three posterior, 
three inh'rior spines, of which two are apical, on the tibia, and about 
twelve spines on the protarsus somewhat iiTt‘gula,rly arranged as 
follovv's two above, two behind, two in front, and three pairs 
beneath ; tiie taivsus armed with about six spines : the protarsi of 
the 2iid, 3rd, and 4th legs furnislied beneath with a pad of 
greyisli hairs. 

Vulm (text fig. 78, C) formed upon the same plan as in the 
other species of tlie genus, the median excavation very shallow, 
the latmvd tei'th distinct and projecting inwards and downwards, 
the p().st(»rior median angle forming a rounded, smooth, suh- 
V(Ttieal prominence showing a shallow luisal constriction. 

Measurements in mm. Total length 10, carapace ; 1st leg 15, 
2nd l(*g 11, 3rd leg 13, 4tli leg 9*5. 

Loc, Zanzibar. LTider stones at low tide” {Cyril Crossland), 

In a young sjiecimen (about 2 min. in length) the eyes have 
the same aiT.iiigemeiit as in tlie adults, hut are relatively much 
larger and conseiiuently closer together; the inaudihles are less 
prominent, and armed below with one outer and four inner teeth ; 
the trochanter of the })ulp is small, not elongate ; the maxillary 
processes are pa rail el -sided, lightly convergent, and obtusely 
rounded at the apex ; and the labium is wider than long and 
almost semicircularly rounded marginally. 

In the spacing of its eyes and the spine-armature of its legs 
this species is allied to I), viaxlllosay voraXy martensiy and marinay 
which constitute a gi*oup hitherto believed to he restricted in 
range to the coasts lying between Singapore and New Zealand. 
Of these four species, the only two known to me are martensi 
from Singapore and 1), marina from New Zealand and Australia. 
From l)oth of these U. crosslmidi differs in the form of the vulva 
and the closer spacing of the eyes. It resembles J), marina in 
the size and spacing of the two teeth on the posterior or outer 
side of the fang-groove of the mandible ; but in JJ, marina the 
first tooth of the inner row is separated by a relatively wider 
space from the second than is the case in D, crosslandL 

Of the other two species, namely, 1). vorax from Upolu and 
2>. maxilloBa from New Guinea, &c., I can only speak with 
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hesitation, knowing them merely from the published figures and 
description. i>. crosaUxmdi apparently differs from both in the 
dentition of the mandible, the two outer teeth of the fang-groove 
being apparently equal and widely spaced in I), vorax, and close 
together and unequal in />. viaxilloaa, whereas in J). croeslandi 
they are unecjual as in 1), muxUlosa and widely spaced as in 
J). vorax. No doubt other differences will be discovered when 
examples of tlie three species are compared side by side. 


6. On some new ILirvest-Spiders of the Onler Opiliones 
from the Southern Continents. By H. 1. PococK, 
F.Z.S. 

(Text-figures 79-84.) 

[nccoived November 18, 1002.] 

The s})ecJes described in the following j)ages ai*e based upon 
specimens in the British Museum. P('rhaps the most inter'csting 
part of the paper is the section devoted to the Insidiatores, where 
considerable additions to our. knowledge of this group are to be 
found. The genera known up to the presedt time are confined to 
the southern continents— occurring in Chili, Trm nonyx in 
Chili and the Fiji Islands, Nunda being from Stephen’s Island, 
New Zealand, Trimnohiitma from Eastern Australia, Aciimontm 
from Madagasciir, Larifuga from Cape Colony, and Adwam from 
Cape Colony and Stephen’s Isl., New Zealand. To the\se I have 
added Loinanella from Tasmania anti t^^orenaeiieUa from New 
Zealand. It is also my good foi-tun© to be able to point out the 
extension of the genus IViamobunus to Tasmania, and of 7Vicmt~ 
onyx to New Zealand and Australia, and to be able to add eight 
liew species to the twelve already described. 

It seems superfluous to point out the evidence, supplied by the 
geographical data quoted above, for the former existence of a, land- 
connection between South Africa and Austro-Zelandia on the one 
hand, and South America and Anstro-Zelandia on the other. The 
former is attested by the existence of the genus Ad(vum both in 
South Africa and New Zealand ; the latter bytha.tof Tricenonyxin 
Chili and Austro-Zelandia. Up to the pi*esent time, however, this 
gi'oup of Opiliones supplies no proof of a direct connection between 
South America and South Africa by means of an antarctic trans- 
atlantic extension of hind. 

Suborder Pl agiostethi. 

Fam. Phalangiim. 

Oenus PuALANGiUM linn. 

PflALANGtUM nsrPANAS, Sp. n, 

Cohur Vfuiible : greyish brown, often marbled With darker 
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patches forming a series of spots suggesting tlie median dorsal 
band of P, opilio ; palpi pale, with darker brown stripes on the 
femur and patella ; legs indistinctly annulated, with femora dark 
brown, the spines white ; patella dark below, tibia with an 
indistinct broad dark band. 

cf . Dorsal iniegvment closely granulai* : carapace with a 
cluster composed of nearly twenty long and strong or shorter 
and weaker spines in front of the ocular tubercle; some marginal 
spines as well ; oik* spine on eac.h side near the tubercle, a tmns- 
verse row of longer and shorter spines behind the tubercle, and 
a cori-esponding row on the posttTior segmemt of the oampace 
and on the five following fused tergal plates ; some additional 
scattered spines on the toi*ga., especially towards the middle line. 

Ocular tubercle ai'med with four pairs of long and strong spines, 
unequally or siibequally spaced, the first l ising slightly above the 
level of the last. 

Basal segment of maudihh shorter than the oculiferous segment 
of the carapace, reaching as far forwards as the base of the 
femur of the palp ; armed almve with some seta-tipped tubercles 
and externally with al)out half a dozen strong curved spines ; 
second segment unspined, subparallel when viewed from the 
front. Palp with femur rather strongly tubercular below ; 
tarsus long and arcuate, as long as patella + tibia and perhaps 
a little longer than the femur. Legs with coxic distally tubei’cular ; 
trochanters spined externall}^ and internally; femora studded 
with seididly arranged sharj) spinifomi tubercles ; patella? apically 
spined alx>ve ; tibia? unspined, with flattened dorsal, ventral, and 
lateral surfaces, the angles being mostly rounded and haiiy, not 
so sharply angular as in P. opilio for example. 

2 . Larger than d ; the spines on the ciirapace (but not on the 
tubercle *), abdomen, and appendages noticeably weaker. Mandibles 
smaller, the basal segment without external spikes or spines. 

Measurements in mm. 6 . Tohd length 5 ; length of cheli- 
cem 3, of palp 6 ; femur of 1st leg e5, of 4th leg 6. 

2 . Total length 9 ; thelicera 3, palp 5 ; femur of 1st leg 4, of 
4 th leg 6. 

Loc, S. Africa: Teafontein nearGrahamstown {Miss L. Leppan). 
Also tlie young of the same or an allied species fi-om Port Eliza betli 
(Jhr, JL Broom), 

Tliis species appirently difTers from P, capense Loman (Zool. 
Jahrb., Syst. xi. p. 518, 1898), from Matjesfontein, in possessing 
normally not less than four pairs of ocular spines, instead of 
three ; in having the tarsus of the palp as long as its patella and 
tibia taken together, .instead of only about as long as the tibia ; 
and apparently in the greater length of the legs—/, e, the type of 
P, capense, measuring 8 mm. long, has a second leg of neiu-ly 

’ Thft number of oeular spinM is variable ; 4 -f- 4 seems to be the normal, but 
sometimeH an extra small spine is added below in front or behind, so that therc^jire 
not un(x>mnion1v five spines at least on one side. In one example there ar^^^ix 
spines on one siac and three on the other. 
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24 mm., whereas a female of measuring 9 mm. htis a 

second leg of 33 mm. in length. 

The female of this new specuis is a genuine Phalangium, whereas 
the male approaches Rhampsinitm. 

The genus Rhaynpmiitus Hirnon (CR. Soc. Ent. Bolg. 1879, 
p. Ixxii) appems to me to rest upon an insecure foundation. 
The species I have described he\o^ PfMlangium {Rhampsinitm) 
telifrons and S2)ence.7'i differ from P, Uppancs only in the greater 
length of the mandibles and the greater size of the inferior s})ines 
of their basal segment in Ihe male. It is permitted to (loubt 
whether such a chaiactei* slioiild be gianted generic rank. 

Phalaxoium (Rhampsixitus) SPI3N0ERI, s}). 11 . (Text-fig. 79, A.) 

Colour of trunk light olive-gi ey above, with a paler 3 ^ellowish 
median longitudinal line, 1 mm. wide, extending from tlie ocular 
tubercle with a .sinuous darker line external to it; chelicene 
j'^ellowish brown, indistinctly banded longitudinally, the spines on 
tlie basal segment Idack-tipped above, sooond segment mottled 
with darker spots witliont and u ithin ; legs ^^ellowish red, darker 
apiciilly; coxte clouded with chalky white; abdominal sterna 
whitish. 

Text- fig. 79. 



Phalangiwm {'Rhampsinitm) speuceri, (J, and P. (JK/i.) telifrons. 

A. Carapace and mandible of male P. (PA.) spmeeriy and 
B. Carapace of P. (Rh.) telifrons. 

Uppers^ of body finely and closely granular ; carapace (text- 
fig. 79, A) with two pairs of spiniform teeth on each side of the 
tubercle, a few marginal by John’s stigmata, and many on the 
ante-ocular portion, that on the middle of the front border being 
conspicuous ; the tubercle with f<mr pairs of sharp spiniform 
teeth ; a deepish transverse groove, followed by a row of spicules, 
running to the base of the 3rd leg behind the ocular tubercle ; 
this is followed hy idx transverse segmental rows of sharp spicules, 
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the first of \v liicli runs to tlie base of the 4th leg ; the remaining 
four terga without spicules. 

Mandibles (tt‘xt-fig. 79, A) with basal segment arcuate, thickly 
and strongly spicular above and internally, armed below, both 
externally and internally, with many long, strong, close-set spines ; 
second segment stout, smooth except for some smallish spicules 
on the inner side at the ba*se ; the digits each with two larger 
spaced teeth and some smaller ones. 

Palpi witli a shai*p spine at the base of the maxillary process, 
studded with short, stiff bristles ; tarsus long, much longer than 
tibia + patella, at least as long as femur. Le(js with femora,, 
and to a h^sser d(*gree the trochanters, studded with numerous 
conical tubercles or spicules; a few also on the patella of the 3r(l 
and 4tli legs. 

Measureiijf'nts in mm. ; —Total length (>*5; jiiandible about 9; 
j)alp 13 ; 1st leg 19, 2nd 29, 3rd 18, 4th 29 (.ippj ox.). 

hoc. Natal (7/. J, i^^pencer). 

This spetnes is evidently nearly related to h\ crassus Lomari 
(Zool. Jahrb, xi. 8yst. p. 520, jd. 31. figs. 7~9) from the Cape 
Colony (loc. ?), but ap])arently difters in the much smaller number 
of spicules in front of the ocular tubercle, the dis})osition of the 
spines on the ocular tubercle, the anteT’ior and posterior rising at 
the same level and both on a level with the eye, and the absence 
of an angular jirojection on the base of the second segment of the 
mandibles, 

PiiALAxoiuM (lliiAMrsixiTrs) TELiFRONS, sp. 11 . (Text-fig. 79, lb) 

6 . yellowish brown, finely inotth'd with darker median 

dorsal band. 

Dorsal integument closely gramdar; abdomen with tiunsverse 
segmental series of sharp tubercles. Ocular tubercle longer than 
high, more than its own diameter from t he anterioi* border of the 
ciu^apace (text-fig. 79, B), armed with two rows of 5-6 conicjil 
tubercles, the largest on the summit subequal to the diameter 
of the eye ; three denticles on the sides of the carapace betw^een 
the ocular tubercle and the lateral impression, an oblique row 
external to them, frontal area fui-nished on each side with a 
cluster of about a dozen larger and smaller teeth ; the middle 
of the anterior border with a longish, subcylindrical, horizontally 
directed spine. 

MandihUs a little longer than the body ; basal segment studded 
above with nuineix)us sharp tubercles, smooth at the proximal and 
distal extremities ; armed below, externally and internally, with a 
partially double series, of about seventeen or more longer and 
shorter, mostly curved short spines, decreasing in length towards 
the distal end of the segment and more or less clustered together 
at its proximal end ; second segment quite smooth except for a 
few 61 )^ low tubercles on the upper inner anglb, subcylindrical, 
a little wider at its widest than second sepaent. simple, 

hairy; tarsus longer than femur, which is itself longer than 
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patella and tibia ; a few low tubercles on the trochanter. Coxie 
of 1st and 2nd legs with a few low tubercles ; trochanters of 1st, 
2nd, and 3rd legs with a few spines. 

Measurements in mm. : — Total length 8 ; length of carapace 
(from anterior border to second groove behind tubercle) 2 ; basal 
segment of mandible 3*5, second segment 5, width of latter 1 *6 ; 
length of palp 9. 

Loc. Cape Colony: Jansenville Leppan). 

Differs from R, spenceri and crassm, to which it is nearly 
related, by the presence of a long porrect frontal spine, tfcc. 

Phalaxoium (Rhampsixitus) leigui, sp. n. (Text-fig. 80.) 

cf . Colour uniformly blackish brown throughout. 

Dorsal integurmnt finely and closely gi-anular ; carapace (text- 
fig. 80, A) with an oblique row of small tubercles on its lateml 
slope, a few marginal and a small one in the middle of the 
anterior border. Ocular tubercle about times its diameter from 
the anterior border, very high, surmounted by three long subequal, 
subequally spaced spines, the anterior and the posterior rising at 
nearly the same level and above the centre of the eye. Dorsal 
scute of abdomen w’ith segmental rows of sharp tubercles. 
Mandibles (text- fig. 80, A) long, but variable in length, and 


Text-fig. 80. 



JBhalangium (BJiampsinUitt) leighii $ $ . 

A. Carapace and mandible of male. B. Mandible of female. 

slender, like those of Maaropsalis^ studded with spicules, which 
are larger, more numerous, and closef-set on the 2nd than on the 
1st segment. Palpi unarmed, shortly hairy, femur subequal to the- 
patdla+tibia; tsysus rather lon^r. Legs with spicular femora. 

$ . A little larger than d » yellowish white below. Mai^dihles 
quite small and smooth, except for a few apical tubercles on the 
basal segment (text-fig. 60, B). 
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Measurements in mm. : — ( cJ type). Total length 6 ; length of 
carapace 2*3 ; baml segment of mandible 4, second segment 6 ; 
palp about 8 ; femur of 1st leg 10, of 2nd 16, of 4th 12*5, 

hoc. Durban (G, F, Leigh), 

Resembling Jl, minor Loman, from Lower Illovo, Natal, in the 
pi'esenee of three pairs of spines on the ocular tubercle, but 
differing entirely in its much longer and strongly spicular 
mandibles. 

PiiALANTiiuM (Ourvia) palmatimaxt;s, sp.‘ 11 . (Text-fig. 81.) 

cf . Colour of trunk lilackish brown in the middle, pale at the 
sides mandibles infuscate; palpi and legs yellowish, partially 
infusciite ; trunk finely granular and segmentally sjiicular as in 
7^. (7f.) sj>enceri. Ocular iuherch higher, armed with three long 
spines on each side ; only two or three small spicules on the ante- 
ocular Jiri'a, no prominent one in the middle, one spicule external 
to the tubercle, three beyond it and some at the nuu’gin. 


Text-fig. 81. 

A 



A. Carapace and mandible of male. B. Anterior view of mandible of tlic same. 

Mandibles (text-fig. 81, A & B) with basal segment sub- 
cylindrical, tubercularly spinous above, externally and below, the 
i-ulxTcles thicker and smaller below ; second segment very large, 
subglobose, spicular, except intermdly ; fingers long, vridely 
sejw, rated, each with two lai-ge teeth and some smaller near the 
apex. Falpi with ti'oclianteP directed transversely, spicular; 
femur arcuate, with convexity external, spicular at apex above ; 
patella tuberculai* above, with one external dis^l spicule, and an 
internal distal rounded projection, covered with short hairs ; tibia 
a little longer than patella, tarsus longer than the sum of the two, 
with a small claw. Legs with coxa?, femora, and jiatelljc spicular ; 
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tibia and protarsiis of 1st also spiciilar, of 2nd, 3rd, aiid 4th scarcely 
so ; tarsi of 3rd and 4th scopidate below, of 1st and 2nd less so. 

Measurements in mm. : — Total length 6 ; mandible 9 ; palp 10 ; 
1st leg 23, 2nd 43, 3rd 25, 4th 36. 

Loc, East Africa : Mombasa (i). #7. Wilsoii), 

This species appeal’s to fall into the genus Guruia of Loman 
(Zool. Jahrb. xvi. pt. 2, j), 172. 1902), judging by the form of the 
mandible, and the presence of three ocular spines. But the ocular 
tubercle is only sejHirated from the anterior border of the earn pjute 
(text fig. 81, A) by a* space ecpialling its own long diameter. It 
further ditFeis fioin G, frlgescens from (lurui in the larger size of 
the ocular spines, its longer legs, and in liaving the tarsus of the 
jMilp longer than the femur. It is also longer-legged than (J, leris 
from Zanzibar, and further differs in the form of the mandible. 

To distinguish Gitruia from Rhampsinitits^ Loman gives :-“~ljegs 
shoiter ; palpi very slender, much weaker than the legs, partly 
concealed by the large mandibles ; mandibles of male much longer 
than the body, with the second segment thickened and oval ; ocular 
tubercle in the posterior pai*t of the cfU’apace, a little longer than 
high, armed above with three dissimilar denticles. 

In P. {G,) palmatimanua the legs are much longer than in 
P, (P.) apenceri^ and the palpi relatively shorter and slightly nioi’e 
I’obust. In neither ai’e they partly concealed by the mandibles. 
In both the posterior slope of tlie tubercle lises on a level with 
the grooA'e lying just in front of the first ti’ansverse row of tubercles 
on the carapice ; and the fiontal area of the carapace is relatively 
a little longer in 7*. (A\) spencer I than in P, {G.) palmatimanns, 
find the cxmlar tubercle is lower. The relati\e iengtli of the 
mandibles in the two is about the same. 


Genus Macropsalis Soi’ens. 

Macropsalis noGoi, sp. n. 

9 . Colai/.r yellowish brown, marbled with darker richer brown 
and spotted with white; jmlpi^and mandibles pale, clouded with 
brown ; legs pale, distinctly banded with brown. 

Carapace with numerous scattered denticles before, behind, and 
beside the tubercle, a few niox’e externally ; tubercle with at least 
two rows of spicules. 

' Mandibles densely c/)vored with spicules ; fingers not crossing 
when closed. Palpi with patella shorter than tibia^ and without 
process. Trochanters of legs spinous in front ; femora spinous, 
especially the anterior above and beneath ; patellas of Ist, 3rd, and 
4tn spinous above and below, especially that of 1st leg, of 2nd 
with two apical spicules above ; tibia of 1st thickly s;pinou8, of 
the rest smooth, that of the 2nd with spurious ai'ticulations. 

d*. Differs from $ in having the second sement of the 
mandible much mdre sj^sely and strongly denticulated in front, 
and the distal extremity of the patella of tlie palptts produced 
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into a process which is about one-f()ui*tli the length of the segment ; 
4th leg smooth. 

Measurements in mm. . Length of carapace 2; of ba.«nl 
segment of mandible G, second segiiient 7. 

Xoc. Macedon, in Yictoria {II. 11. Hogg). 

The male specimen, which is unfortuiiately somewhat damaged, 
diflers from that of the type of M. serritarsus (Sorensen) in the 
smaller size of the patellar apophysis of the palj). 


Conus ]'a\topsalis Sim. 

PAXTOrSAUS ALIilPALPIS, sp. 11. 

c?. Colour a tolerably uniform brown; palpi pale yellowisli 
white. 

Carapace, wdth a few small spicules in front of the tubercle, 
and a foNV on the jKKsterior slope of tlio hitter. 

Mandibles twice iis long as tlie carapac»‘, slender except for 
the club-like expansion of the distal end of the 2nd segment; 
spicnliir and tubercular all oxer. Calpi unarmed, patella and tibia 
subequal. witii t rochanters unarmed ; femora sjiarsely and 

wa-«ikly spicular, remaining segnumts unarmed except for some 
terminal spicules above on the jiatelho. 

Measurements in mm.: - Length of oaiapace 2*5; length of 
basal segment of mandible 11*5, distal segment 13. 

Loc. -New Zealand : Maungatua, S. of Dunedin (.7. V, 
Jennings). 

Whether or not this species is based on the male of P. listeri 
White ph Z, 8, 1849, p. G, and Simon, CR. Soc. Ent. Belg. xxii. 
p. Ixxiii, 1879) from the Middle Island, New Zealand, lam unable 
to say. The British Museum laus two examples that I refer to 
P. listeri White, tick(}ted New Zealand (‘ Saniarang ’), and Crey- 
mouth, N. Zealand. In both, as in P. alhipalpis, the palpi lu-epale 
as (lescribed by Simon, and the mandibles are much shorter and 
thicker than in the type of P. albipalpis. I infer that these 
examples are females on account of the resemblance in the 
structui*e of the mandible that they present to the female siieci' 
men referred to below as the female of P. nigripalpis. 

PAXTorsALis NIGRIPALPIS, sp. u. (Typical form.) 

d . Colour ileep blackish brown ; palpi as dark as the legs. 
Further differing from the preceding species in having tlie terminal 
portion of the second segment of the mandibles much less chivate, 
and the tubercles on the mandibles fewer and sharper. 

Measurements in mm. Length of carapace 2 ; 1st segment of 
mandible 9, 2nd 10. 

Loc. New Zealand : Dunedin {G. M, Thomson). 


Subspecies spiculosa, nov, 

cf. Coloured like the typical P. mgripalpis^ from which it 
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differs, as also it does from P. Mipalpia, in having the ocular 
tubercle and the area of the caimpace in front of and at the sides 
of it much more thickly and strongly denticulated. 

Measurements in mm. : — Length of carapace 2; of 1st segment 
of mandible 10, of 2nd 11, 

Jjoc, New Zealand : West Taieri Bush, Otago («7, F. Jennings), 
One male example without its legs. 

There is also iu the British Museum a female example wdth the 
mandibles much shoHer and thicker than in the above described 
males, which may represent the female sex of either of the forms 
of P, nigripalpis. It was collected in Maungatua by Mr. J. Y. 
Jennings. 


Suborder M E c o s T E T H i. 

Group Insidiatores. 

Family TRi^xoBUXiOyE. 

Genus TrivEXOBuxus Sorens. 

TRI.EXOBUXUS PECTiNATUS, sp. n. (Text-fig. 84, 0, p. 410.) 

Colour blackish ; legs vfiriegated with yellow. 

Dorsal scute depressed, ornamented with a network of granular 
ridges separated by smooth interspaces and showing a segmental 
aiTangement behind the cejdialic constr iction, forming four trans- 
verse rows which piss lietween the five rows of tubercles; of 
these tubercles the median are the largest and recurved (text- 
fig, 84, 0). Octdar tubercle directed upwards and forwards, long, 
spiniform, armed above with smaller procurved spiniform tubercles, 
below with one, and on each side wit^h three long spines, the first 
close to its base, the third with its fellow giving a tridontate 
appearance to the tubercle ; on each side of the tubercle ther e are 
five long strong spines. The first and second free tergites gr*anular 
and armed, like the posterior border of the scute, wdth seven 
str'ong spines, one being median ; the third tergite less regularly, 
but not less strongly spined; the fouith (anal) tubercular. 
Sterna with a transvei’se series of tubercles. 

Ma^idibles weakly tubercular. Palpi shortish, not very strong, 
shoiier than the dorsal scute ; the femur with some hair- tipped 
tubercles above and three long spines below; tibia with two, 
tarsus with three pairs of interior spines. 

Legs with coarsely giunular cox«, that of 1st shortly spined in 
front, of 2nd and 4th strongly spined above externally ; tro- 
chanters and femora also spined, especially Ijhe femur of the Ist, 
wliich is armed with long, stout, close-set spines, those on the 
dorsal side forming a series, ten in number ; patell® and tibife 
tubercular, tubercles on the 1st leg more spiniform than those on 
thd others; constricted portion of protarsus subconical; tarsal 
segments of Ist 3, of 2nd 6, of 3rd and 4th 4 ; ultimate segment 
of 3rd and 4th tarsus longer than the antepenultimate (second), 
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Measurements in mm. Total lenirth 5 ; palpi 2-5 ; 1st leg 5, 
2nd 9, 3rd 6, 4th 9. ® , 

Loc» Tasmania. A single specimen received from Mr. G. W. 
Peckham. 

Certainly differing from T, hicarinatm Sorens. (Arachn. 
Austiul., Opiliones, 1886, p. 60), from Sydney, in the strong spine> 
armature of the legs of the 1st pair. Sorensen, moreover, gives 
the tarsal segments as 3, 5, 3, 3. 

Family AniBiDAi. 

Genus Ad^um Karsch. 

Ktirsch, Zeits. ges. Naturw. liii. p. 403 (1880); Loman, Zool. 
Jahrb. xi. Syst. p. 525 (1898). 

ADiEirM AREOLATl’M, sp. 11 . 

cf . Colour yellowish brown, generally oliscured by the mud or 
mould adheiing to the ginnules. Dwsal smte with anterior 
border convexly rounded and thickly beset with cylindrical 
papilla* ; (XJular tubercle thickly gi-anular, convexly rounded on 
the summit ; behind tlie tubei'cle ai*e tw’o parallel rows of tubercles 
extending to the pasterior boixler of the scute and forming seg- 
mental excrescences ; midway between these and the lateral 
border is another irregular band of granules extending from the 
antei’O-lateml angle ; there ai*e also narrow transverse rows of 
granules extending across the scute from side to side and passing 
between the submedian granular excrescences ; the interspaces 
between and defined by the l>ands of granules form subquadrate 
smootli depressed aicas. The posterior border of the scute and of 
the three following ter-gites with a row of papilliform tubercles ; 
the rest of the tergal plates thickly granular. Sterna, granular 
anteriorly. Coxm thickly granularly papillate. Genital sternum 
with seven long hair-tipped papillae. Sternum of cephalothoraxy 
the adjacent area of the 3rd coxa and the maxillary process of 
the 2nd coxa forming a smooth and shining depression flanked on 
each side by the pipillte arising from the coxje. 

Ma^vdAhles with t^sal segment granulai’ly tubercular above, with 
one or two longer papillae distally ; second also with some sharp 
tubercles in front. FaVpi thicker* than the legs, thickly granular ; 
the femur at the base on the inner side with four strong spines 
and one more distal, and beneath witli one smaller and tliree 
strong spines, and one strong spine on the inner side inferiorly ; 
tibia, patella, and tarsus subequal in length ; the tibia without 
distinct and large paired spines beneath ; tarsus with three pairs 
of longer spines in addition to the tubercles ; claw short. 

Legs tubercular and gzanular, unspined, even the femur of the 
Ist hardly spined below ; some longish cylindrical papillee on the 
outer side of the 2nd and 4th ooxte; tarsal segments 4, 11, 4, 4. 

$ . Differs from d that the papilhe on the anterior border 
of the carapace are shorter and form a median angular projection ; 
Prog. Zool. Soc.— 1902, Yol. II, No. XXYI. 26 
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the spines on the base of the inner side of the femm* of the palp 
axe much smaller, and the tibia is armed internally with longer 
hair>tipped papillae. 

Measurements in mm. : — ( cf ) Total length 7*5 ; palpus 5 ; 
1st leg 8, 2nd 13, 3rd 9, 4th 12. 

Zoc. Grahamstown in S. Africa {jDr, Sehihilaind). 

This species at least differs from A. obteotum and A, hUem 
Loman, from Knysna, in having the ocular tubercle I’ounded on 
the summit instead of angularly acuminate, and also in the 
armatui'e, at least of the femur of the palp, and appai*ent]y of the 
first leg, since Loman gives the pi'esence of spines beneath the 
femur of this appendage as a generic feature. With A, dsperatum 
Karsch, which was probably from Port Elizabeth, where Mr. I. L. 
Dr^ge resides, it is not possible to make any compirison. 


Genus Larifuoa Loman. 

Phalangium BUGOStTM Guer. (Icnn. Reg. Anim. iii. Arachn. 
p. 12, pi. iv. fig. 4 (nec 4a-45), 1829- 1843'; also Gervais, Ins. Apt. 
iii. p. 128, 1844), the type of which was in Keysei’ling’s Collection 
and is now preserved in the British Museum, belongs to the genus 
Laarifuga Loman, but seems to approtich rather nearer the genus 
Admm than does the typical species Z. weheri^ since the sternum 
is apparently less sharply angulai* and therefore not so markedly 
pentagonal in shape. It further differs in that the ocular tubercle 
is not apically acuminate, but bears 4-5 tul>ei*cle8 on the summit ; 
the doi^ sciite is granular, with smooth transverse segmental 
areas separated by b^ds of granules arranged in 12-3 rows, each 
of the segments being mark^ by at least one pair of small sub- 
median tubercles, those of the last l)eing in line with a transverse 
row of coarse tubercles, while those of the first are almost lost 
amid the granules that lie behind the ocular tubercle — the 
tubercles, in fact, are practically the same in mimber and position 
as in Z. weheri ; anteriorly the carapace has one median porrect 
tooth and five large subvertical teeth above the anterior border. 
The three anterior free terga have a row of coarse tubercles, the 
first of them having as weU a row of granules ; the anal teagite 
has smaller, more scattered tubercles; there is a transverse 
row of granules on the sterna. Cox« beset with scattered 
granules. The basal segment of the mandible with a distal row 
cl fine tubercular teeth, the external the smallest. Trochanter 
of palp with three strong spines below ; femur with about five, 
the two basal the largest but unequal. 

^ In Gu4ri]i*s onainsl description, reference is made to pi. iv. fig. which ptuw 
perti t» mreseut lie rmMi smfhoe of the epedmen numbered 4. It is evidmt, 
however, that this drawing of the ventral soifiaoe is taken ftom some species of 
Phskttfftidie and not ttom the specimen shown in fig. 4. This is clearly proved by 
theditbrence in the abe of the palpi of the two^ Kg. 4th probably remeaents the 
unteide of the Bnropain ]e9MdiBirw» the Oeukr tnhoirde of which & shown by 
fig. 
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Family TRiABNOXYCHiDiE. 

The principal characters of the genera of this family in its 
restrict^ sense may l)e tabulated as follows : — 

•a. Ocular tubercle very high Aeuniontia, 

A. Ocular tubercle low. 

Ocular tubercle upon or close to the anterior margin of the 


carapace. 

Anterior area of dorsal scute shorter than the rest of its [Nuneia, 

components taken together Trianonyx & 

h*. Anterior area of dorsal scute as long as the rest of its 

components taken together . .... TJiasia. 

b^. Oculai’ tubercle some distance behind the anterior border of 
the carapact’. 

fr\ Anteocular portion of cmuptice horizontal ; palpi 
strongly spined ; claw of 3rd (? of 4th) leg strongly 

branched . . a Soremmella* 

S'*. Anteoculai* j^ortion of carapa(‘e hlojted downwards and 
forwarils ; palpi weakly spined ; claws of 3rd and 4th 
Itjgs weakly branched * Lomanella, 


(^eiuis Tri-€Xoxyx 8orens. 

Triasxoxyx ooriacea, sp, n. (Text-hg. 83, B ct. C, p. 408.) 

2 . Colour deep brownish ; legs yellow, clouded with black ; 
mandibles and femur of palp black. 

Dorsal surface (text-fig. 83, B & C) coriaceous, the segments of 
the caiupice and abdomen each marked by an ill- defined series of 
low tubercles. Ocular tubercle conical, bluntly rounded, neither 
spinous, tubercular, nor granular. Abdominal sterna smooth. 

Mandibles smootli above, basal segment a little longer than 
wide, with one apical tubercle above, second segment with a 
few grannies. Palpi inodemtely i*obu8t, the trochanter with a 
piii* of tubercles below ; femur with a pair below the base and 
oni‘ neiii’ the distill end, jilwut four, whereof two are spiniform, 
^bove and two or tlu'oe internally; pitella with one on the inner 
side beneath ; tibia with three paii's of variously sized spines or 
tubercles ; tarsus with two inner Jind thi'ee outer spines.. 

Coxa of 1 8t leg without spines or long tubercles, simply tubercular 
like that of the 2nd leg below ; that of 3rd less tubercidar, that 
of 4th nearly sm(X)th l)elow, some strong tul>ercles on the posterior 
side of the 2nd and .interior side of the 4th ; gi-oove between 
coxfle of 3rd and 4th tuberculai*; trochanters of Ist, 2nd, and 3rd 
weakly tul)ercular, femora of the same and tibia of 1 st and 2nd 
also weakly tubercular; tarsus of 1st with three segments, of 2nd 
with eight, of 3rd and 4th with foui’ ; a pvir of spines at the 
distal end of the pr5)tai'sus of 1st, 3rd, and 4th; three distal seg- 
ments of 3r<l tarsus subequal in length, antepenultimate segment 
of 4th tarsus shorter than the sum of the two distal segments 
but longei' than eithei\ 

. Differs from $ in having a strong cephalic constriction and 
the posterior portion of the body more elevated; the ocular 
tubeiTsle triangular, more sharply pointed; the maxillary pro- 
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cesses of the second pair of legs longer and more pointed, and the 
spines on the palpi stronger. 

Measurements in mm. : — (J) Total length 5*5; palpus 4; 1st 
leg 7, 2nd 10, 3rd 6, 4th 10. 

Loc. New Zealand : Auckland (/>. A, Steel), 

TRIiENONYX ASPEBA, Sp. 11. 

Colour (di^^) paler than T. coriacea. Shape of body much like 
that of the female of that species, the dorsal surface somewliat. 
sparsely but coarsely granular. Ocular tubercle low, granular ; 
free tergites with a row of subequal tuliercles and some granules 
as well. 

Mandilks with spine on basal segment, and spiniform tubercles 
on second segment. 

Palpi much stronger and moi'e strongly spined than in T, cori- 
acea ; femur convex above, and armed with about foui* spines 
and some tubercles, some tubercles externally, three long spines 
beneath externally and one smaller internally, two on the inner 
side distally ; patella with one or two tubercles, and one internal 
and one external spine; tibia about one-foui'th or one-third 
longer than the patella, smoother, aimed with three pairs of 
strong spines and a smaller. proximal one on the outer side; 
tarsus with four pairs of spines. Lege longer, femim of 1st aimied 
above and below with strong tuberculiform spines, a few on the 
tibia also ; tarsal segments 3, 13, 4, 4; the distal jwition of the 
protai'sus constricted to foim a ^ort spherical or nodulai* piece, 
quite different from the elongate subconical piece of T, coriacea. 

Measurements in nun. : — Total length 5 ; of palpus 5 ; Kt 
leg 8, 3rd 7*5, 4th 12. 

Log, Australia. 

Tbiaskonyx suBLiEViB, sp. 11 . (Text-fig. 84, D, p. 410.) 

Colavt/r brownish ; legs variegated with yellow. 

Shape of body in profile intermediate between the male aiid 
female of T, coriaoea^ but the ocular eminence not so far forward, 
its anterior surface sloping backwards and upwards from a little 
behind the anterior edge of the carapace. Boreal ecule and tergites 
almost smooth, minutely coiiaceous but with scarcely a trace of 
segmental tubercles or granules; no tubercles near the fore part 
of the cephalic area, merely the normal median spines. Sterna 
with the transverse row of tubercles nearly obsolete. 

Mandibles with basal segment very long, subcylindrical, at 
least four times as long as broad, with a small posterior* dorsal 
distal tubercle ; second segment with a series of tubercles ending 
in one longer spine in front. 

Palpi loxig and |iiM|^ul.; trochanter with a few short q»ines 
above and one IcM below; femur convex above, armed aWe 
and internally wlih dentiform tubercles, one on the inner si^ 
being ^iniform, beneath with one l(mg basal spine and some 
smaUerepines 0 ^ patella with ene inner spine ; tibia 
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one-third longer than patella, with three long internal and two 
long external spines in addition to some smaller ones between and 
beyond the latter ; tarsus with three internal and three external 
spines, the proximal external small ; claw longish and slightly 
curved. Cooca of palp and of Ist leg bispinate in front ; coxa 
of Ist and 2nd legs tul)ercular, the latter externally spinate; 
remaining coxte nearly smooth, some tubercles on the posterior 
border of Jlrd and 4th. Maxillaiy process of 2nd leg (text- 
fig. 84, D) ilouble, consisting of a laige quadrate tubercular 
pro<'ess in addition to the normal process. Remaining segments 
of legs not spined, femoiu of 1st and 2nd at most tubercular; 
taiml segments vl, 10 or 11, 4, 4; distal extremity of protarsi 
elongiite, subconi cal. 

Measurements in mm.: — Total length 6; palp 8; 1st leg 10, 
4th 14. 

Aoc. West Taieri Bush, Otago, New Zealand (./. V. Jennings), 

In a young specimen of this species mm. long) the tarsus 
of the 1 St leg is bisegmented, that of the 2nd bisegmented with 
mei*ely indicjitions of subsegmentation, tliose of the 3rd and 4th 
trisegmented, the ilistal segment of the 4tli showing faint signs of 
sulxlivision ; the sternum is more like that of Adfumn in shape. 


The known species of the genus from the Australian Region 
may l)e tabidated as follows:- - 


4*. Dornl Kcuto furnished posteriorly with traii'nversely ami ineta- 
merically disposed series of grannies and with one pair of 

spinifoni) tnbeitiles ... 

h. Dorsal sente without nietainericalb* disposed rows of gi*anule8 
and no pairiil spinifonu tulicrcles. 
a*. Dorsal scute granulur or coai’sely c'oriaeeous. 
n-. Dorsal scute coriaceous; distal portion of protar*»al segment 
of legs elongate, pyramidal .. 

Dorsal scute coarsely and sparsely granular ; distal poitiou 

of pi-otarsus spherical and nodular .. . 

A*. Dorsal scute ucitlier granular nor coarsely conueeous 


rapnx. 


corheea, 

aspera, 

stthlavis. 


The speciies from Stephen’s IsL, New Zealand, I’eceiitly described 
by Loman (Zool. Jahrb,, Syst. xvi. 1902, p. 214) asywitciasperata^ 
is said to differ geneiically fi'om Trimnongx in having the ocular 
tubercle large, convex and nnai*med. 


Genus Acumontia Loman. 

Zool. Jahrb., Syst. xi. p. 528 (1898), 

Acumuxtia eostrata, sp. n. (Text-fig. 82, p. 406.) 

<J . Colour a uniform blackish brown. 

Dorsid scute with lightly sinuous sides, p’anular, elevated 
posteHorly ; armed in front on each side with three subei^t 
spines in addition to the three, one median and one on either ^de, 
• whiq^roject forwards between and exteraally toi^be mandibles 
|text»fig. 82, A). Ocular tubercle very high, ann^l with a few 
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tubercular spines and surmounted by a long pointed smooth 
excess; the eye about the middle of the tubercular pcMtion. 
The posterior elevated area armed with two pairs of long, 
suberect, divergent spines; a few scattered tubercles elsewhere, 
and a. low of tubercles, of which one towards the lateral margin 
is larger, along the posterior border. First free tergite with one 
long spine midway between the middle and the lateral border, 
and one shoort submarginal spine ; second with two shortish sub- 
marginal spines and one long submedian spine on each side ; thii*d 
with one long submedian spine on each side; for the rest the 
plates show a low of tubwcles; anal tergite with a pair of 
subcentral, larger tubercles, a posterior median cluster, and some 
marginal tubercles. Stenm with a i*ow’ of tubercles each. 


Text-fig. 82 . 




Mamdiblea large, as thick as the palpi ; basal segment with one 
superior spinb, second segment with al^it half a dozen tubercular 
spines of varying size. 

(tect-%. 82| A) ve^ long and strong; trodmnter with 
one upper and und^ sfnie, a smidler external spine as well ; 
femur arbu^ enaed below with &vm «|»ines, tiuree of^ wliioii are 
Ifoximal, above wilh a series ai four and one more intariii^ and' 
intsma&y with two; patefia with one intoo-extetn^ and 
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internal tubercular spines ; tibia and tarsus with three pairs of 
long and strong spines. 

with coxie tubercular, that of the 1st with about three 
strong blunt spines ; coxie of 2nd and 4t}i pairs tubercular above ; 
trochanter tubercularly spinous, that of the 4th with two longish 
superior spines ; femur or 1st with three spines in its proximal 
half below, of tlie Jlrd with spinous tubercles posteriorly. Tarsal 
segnients of 1st leg 5, of 2nd 13-15, of 3rd and 4th 4. 

$ . Smallei- and more thickly granular ; ocular tubercle less 
tubercular ; dorsal scute without the anterior three pairs of spines, 
the long spines shoi*ter tliaii in the male and precetled by a pair 
of low tubei’cidar spines ; no long spines on the free tergites, but 
the tubercles all longer and more spiniform than in tlie male 
(text-fig. 82, B). Palpi shorter, but otheiwise similar to those of 
male. Distal pix)tarsal segment of l«i Ug thickened but strongly 
excavated lielow. 

Measurements in mm. : . Total length of lx)dy 7 ; of palp 

about 12; 1st leg about 15, of 2nd about 25, of SkI 27, of 
4th 24. 

Loc. Madagascar : Amlx)himitomlx), in the Tanala district ((?. 7. 
Forsyth Major ^ type S ) ; also Betsileo {Deans Cowan), 

Tlie specimens from Betsileo are three in number, an adult and 
two subadult females, the latter differing from the former in the 
.absence of the emargination at the extremity of the protai-sus of 
the 1st leg. Tliey are distinguished fi*om the typicjd examples 
from AmlK)himitombo by the shortness of the doiml spines and 
tubercles, which ai*e only al)out half as long «is those of the female 
of the typical foi-m of A . rostrata. I pi’opose therefore to regard 
the Betsileo form as a sul)species which may l)e allied A, rostrata 
subsp. cawani iiov. 

A, rostrata ceitiainly differs from A, armata Loman in the 
spine-armatun' of the dorsal surface, the dissimilarity lietvreen 
the sexes with i^egard to spine-armature, (fee. 

It is noticeable that Loman makes no mention of the modifi- 
oition of the distal end of the protfii*sus of the 1st leg in either 
of the sexes of A . arvmta. 

Judging, too, by the measui'ements given of the appendages, 
A, arnuita is a much .shorter-legged form than either of the 
species hei'e desciil>ed. The following are the leg-lengths in 
millim. of A, amiaita\ — 1st leg 7*5, 2nd 11, 3rd 8*5, 4th 12. 

Acumontia majori, sp. n. (Text-fig, 83, A, p. 408.) 

cj % Colour more ruddy bi-own than the foregoing. 

Dorsal scute sparsely granular ; ocular tubercle as high as in 
A. rostrata, but thicker at the ba^ and less tubercular tlian in 
the male of that species; a pair of small spines on each side 
of the carapace near its fore border, in addition to the three 
projecting between and outside the mandibles ; posterior^ area 
less Jl9vated tbftu in A, rostrata, and armed with two pairs of 
spine^ the posterior long, the anterior short, directed obliquely 
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upwards and backwards, parallel, not diverging from each other 
(text-fig. 83, A, A'). A row of tubercles in front of the posterior 
border of the scute and of the free tergites ; a submedian pair on 
the 2nd and 3rd of the latter larger than the rest. Sterna with 
a series of small tubercles. 


Text-fig* 83. 


B 





A. Lateral view of donial surface; Spines of the scute from above; and 
A*. Sxtremity of protarsus of 1st leg of female AeummHa me^orU B. Lateral 
view of dorsal surface of female ; and C. Lateral view of dorsal scute of male 
Trimumpw cariacm* 


Mandibles with basal segment longer than in A. rosiraki; 
second segment with a few antero-interior spiniform tubercles. 
Palpi similar to those of A, rosirataf but shorter ; q>mes much 
the same except that the external q>ixm6 on the tibia are short, 
tubercular, and mudi shorter than the internal which are very 
strong; tibia granular below; tarsus witib four pairs of spines, the 
apioa|<8tnall. 

Ckm of 1st isff sticPngly spined, of 2xid tubercular intQjjmlly,: 
of 8rd .with one tuher^ near the middle line, ei 2nd 
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spinous above; trochanters not spiny; femur of 1st witii some 
weak inferior spines, of the rest not spiny. Tai’sus of 1st with 5, 
of 2nd with 12, of 3rd and 4th with 4 segments. 

5 (?). With three small tubercular spines on each side of the 
head-shield in front. Palpi a little larger, no spine on the dorsal 
side of the trochanter ; femur with tliree strong dorsal spines, 
the <listal one represented in the other sex obsolete, and one strong 
median internal spine. Distal end of protarsus of Ist leg 
incrassate, with the inferior distal half of the thickened area 
strongly emarginate. 

Size about the same as that of A, rostrata. 

Loc, Madagascar; Ambohimitombo {C. I. Forsyth Major), 

Tlie specimen T have described as the male of this species is 
pi*obably not quite adult. It is smaller than the othei*, and in 
tlie spine-armature of the palpi much more nearly resembles both 
sexes of A, rostrata. The other specimen I regard as the adult 
female, on account of the peculiar modification of the extremity 
of the protarsus of the 1st leg (text-fig. 83, A*), which also obtains 
in the specimen considered to he the female of A . rostrata. 


The following is a key to the known species of Aciinwiitia : — 


Males, 


a. Free abdominal tergiteN funiinibiHl with a tew very long i»piueh rostrata, 

b. Free abdominal tergite« furnished with tubercles or short tuberculi- 

fonn spines. 

Antero-latei*al tubercles on the carapace very small, the posterior 
pair of spines on the dorsal scute close together, contiguous 

basally majori, 

6^ Antoro-lateral tubendes large ; posterior dorsal spines shorter and 

widely >W‘parateil basalb' . . armata, 

Feviales, 

a. Two pairs of long sube(|ual spines on posterior portion of dorsal 

scute ; antero-lateral spines absent rostrata, 

h. Posterior two pairs of spines unequal, the anterior short, 
a*. Posterior spines basfdly contiguous. . majori. 

Posterior spines basally widely separated . armata. 


Genus Sorexsexella, nov. 

Distinguishable fi-om IVkmwnyx, <fec. by the situation of the 
ocular tubercle in the centre of the cephalic scute and behind its 
anterior margin. Lateiul biiinches of claws of 3rd (probably also 
of 4th) leg considerably longei* than the median bmnch — hence 
the tai^us appears to be three-olawed, 

T^pe, aS'. prehetiaor. . 

Borsxbbnella prehbnsor, sp. n. (Text-fig. 84, A, p. 410.) 

Colour unifoimly brdwnish. 

Dorsal surfaes (text-fig. 84, A) tolembly smooth; anterior 
bordej^f cephalic scute mesiaUy tridentate ; three lateral spines 
on moh side, the inner the largest, the posterior lying far back 
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above the basal artieulaticm of the third log; ocular eminenoe 
low, tiansverse, with a dentiform tubercle on its summit. 
Behind the ocular eminence the median and to a less extent 
lateiul area of the dorsal scute is segmentally tubercular, a 


Text-fig. 84. 




Bor$n89Mtla preheMOTf Lomanella rmUeew, Trim^ohimut and 

TrUmon^fx §Mmi9. 

A. Lateral view 6f dorsal scute and palpus; and A\ Claw of drd leg of Swemtntllm 
pr$hmmr. B. Lateral view of dorsal siuftoe and palpus Lommn§lla 
naniosp. C. Lateral view of dorsal surfiMe ; and O'. Anterior end of oampaoe, 
*£rf»n aoove^ of Trimc^nm peoHnat9t$, D, Maxillaiy lobes of Snd pair 
lege of MmHfnjfsif 9ubU$9ti$, < 

row of tuberciee niUidiig befcmv its postotior bordar and bclfbre 
that of tiw-two fioJkiwSng £(«e torgitoa 8^ma mBxfy fSKMtii, 
with a nearlj obadete row of tabeniln. 


NEW HARVEST-SPIDERS. 


411 


1902.] 


MtmdMea (largely hidden from view) with a small tubercle on 
the basal segment^ a much larger one on the proximal end of the 
second. 

Faifi (text-fig. 84, A) very powei*ful ; trochanter with short 
superior and a long inferior spine ; femur lobust, convex dorsally, 
and armed with four or five spines, externally fumished with a few 
tubercles, aimed below externally with six long spines, its inner 
surface with about six longer and sFioi’ter spines ; patella strongly 
constricted, with one short extei’nal and two long internal spines ; 
tibia longer than patella, armed externally with three long spines 
imd a bisal tubei'cular spine, intemally with four spines, the 
distal short ; tai*sus long, armed with three pairs of long spines, 
a fwiir of disbxl, and one proximal external tul)erculai’ spine. 

Ooxie of legB gnmular; of 1st spined in front, of 2n(i and 4th 
with one external spine; the rest of the segments unspined, 
neaiiy smooth ; femiu’ of 1st weakly tubei'cular below. Tarsal 
segments 3, 10, 4 (fractured on 4th leg) ; fii*st and second segments 
of first tarsus subequal, the sum of them mther longer than the 
first or proximal segment ; on the third tarsus the first segment 
as long as the sum of the other tlmee, the second and fourth sub- 
equal, and eithei* of them longer than the second. 

Measurements in mm. : ~ Total length 3’5 ; palp about 6 ; of 
4th leg 8*5. 

Log, New^ Zealand (/)r. RicJuirdaoii). 

There is in the British Museum a second well-marked species of 
this genus reprosented by a damagefl specimen without indication 
of locality, which, for these reiusons, I refrain from naming. 


Clenus Lomanella, nov. 

Distinguished from the hitherto described geneiu of Ti*i*euoiiy- 
chidse, with the exception of SoremeneUa^ by the position of the 
ocular tubercle some distance behind the anterior border of the 
dorsal «<5ute; the mm in front of the tul>ei’cle, how'ever, falls 
obliquely downw'ar<ls and forw’JU’ds. Spiracles conspicuous, on 
level with the middle of the distal half of the 4th coxa, which is 
not enlarged. Palpi weakly spineil. 

l^)e, L* ranioeps^ 

Lomanella ranicefs, sp. n. (Text-fig, 84, B.) 

Gohur blackish, dorsal surface (text-fig. 84, B) ornamented 
mesially with transverse yellow stri{^, a large yellow patch above 
the ba^ of the 3rd and 4th legs; legs and palpi variegated 
yellow and black ; steiTia lon^tudinally banded black and yellow. 

JDarsal eiarfaoe closely, finely, and evenly granular all over, the 
fused and free terga indicate by ti'ansverse series of ooarsei* 
granules ; anterior border of scute evenly convex, with a process 
arising above the base of the 2nd leg, concave above the and 
4th th^>^ evenly convex to the middle line posteriorly. 

jfmdifrfaa small, basal segment unarmed above, its distal end 
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forming a low rounded elevation ; second segment scarcely tuber- 
cular. 

PaH/pi (text-fig. 84, B) long and robust ; femur strongly convex 
above, with a setiferous tubercle at the b^ below, and a smaller 
one near the middle of the inner surface; patella wiiiiout tubercles; 
tibia convex below, one-third longer than the patella, armed 
l)eneath beyond the middle with a jiair of setiferous tubercles ; 
tarsus arm^ with three pairs of setiferous tubercles, the distal 
the smallest. 

Coxfe of leg% granulai* like the dorsal surface, some lai'ger gi*a- 
nules on the posterior border of the 2nd, 3rd, and 4th legs ; rest of 
the leg-segments without spines ; femur of 1st tubei'cular l^netith. 
Tarsal segments 3, 5, 4, 4 ; those of the 1st leg subequal, the 
second segment only slightly shorter ; of 3rd leg the first tarsal is 
about as long as the second and third, the third ivncl fourth l)eing 
subequal and slightly shorter than the second ; much the Siime 
proportion of segments prevails on the tarsus of the 4th leg. 

Measurements in mm. : — Total lengt.h 2%5 ; {>alp 3 ; 2nd leg 7, 
4tih 

Loc* Tasmania. Specimen receive* I from Mr. G. W. Pecklmm. 


Group Laniatores. 

Family Hixzuaxid-b. 

Genus Hixzuaxus (Karsch) Loman, 

Hixzuaxus leiqhi, sp. n. 

Cohur of trunk and legs yellow, thickly clomled with black, 
the mandibles mostly yellow ; femur and patella of palp yellow, 
distal segments infuscate, a pale ring round the femora and tibise 
of the legs. 

Trmik thickly granular above and below ; no spinifomi 
processes on the fore border of the carapace. Eye$ large, distance 
between them much greater than that between either and the 
fore boixler of the carapace. A deep groove behind the caiu]:)aoe ; 
abdomen elevated, convex, its third and fourth segments with 
a pair of sharp submedian tubercular spines; a row of large 
tubercles along the posterior border of the dorsal scute and of the 
following three ter^ plates ; the anterior four tergites subec|ual 
in length. Femur of p(dp with a setiferous tubercle beneath ; 
patella with apical spine, tibia and tarsus with two pa^ of spines* 
Tarsus of 1st leg with three, of 2nd to 4th with five tarsal 
segments. 

Measurements in mm. : — Total length 4 ; width 2 ; height 2 ; 
1st leg 7, 2nd 11, 3rd 8-5, 4th 12 5* 

S. Africa: Natal (©. F* Leigh). 

Distinguishable by the presence of the i^niform tubercles on 
the third and fourth ' tecgites, a character suggestive Nh^hat 
occurs in the genus Lmmrhe. Since jETmotMMlfM, acnoi^iig 
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to Lomaii, supersedes Biantes, the family name should be 
Hinzuanidfe, 

Family Oncopodidje. 

Genus Pelitnus, Thor. 

Pelitxus pulvillatus, sp. n. 

Colmir a tolerably rich reddish brown, the dorsal side of the 
body sometimes infuscate and contrasting with the |)aler appen- 
dages, the lattei* very indistinctly banded. 

I)iffers fix)m P. mmuXvpes Poc. in the foDowing particulars 
Body wider, the abdominal poi-tion being almost as wide as long ; 
its upper side more convex longitudinally, the first free tergite 
rising somewhat abruptly higher than the dorsal surface of the 
ctu-apace, the thii d tergite the highest point of the body, excluding 
the ocular tubeixile. Ocular tuliercle erect, slender apically, 
separated fixmi tlm posteiior sulcus of the carapace by a space 
which at least equals its own Iwisal diameter, its anteiior border 
veiticjih The 1st, 2ud, 8ixl, 4th, and 5th sterna with their posterior 
half coveied, except laterally, with a thick carpet of short, close - 
set hairs. 

Palpus with its femur dorsally more tumid and more convex 
on the inner side ; spine on lower side of trochanter of palp 
smaller than that on the femur, xvhich is large and triangulai* ; 
all the segments of the leg.s and palpi relatively shoiter and 
stouter. 

Meiisurements in mm. : — Total length 6 ; width 4*2 ; of 1st 
leg 8, 2nd 12, 3rd 0, 4th 13. 

Loc, Malay Peninsula : Selangore. In cave ” {U, N, RidUy). 

Pejlitxits piliger, sp. n. 

Nearly allied to P, •ptdmllat'as, hut with the upper side of the 
trunk blackish and conti*asting strongly with the palei* appendages, 
the mandibles and palpi l)eing cleiir reddish yellow, without trace 
of infuacation ; femora and tibia* of the legs infuscate. Body 
and appendages of the same relative size and form as in 
P, puhnUcUus, but the ix)stocular iu*ea of the caitipace sloping 
upwards fi’Oin the gi*oove to the tubercle not hoiizontal, the 
tubei-cle itself wider than high, with a bluntly rounded summit. 
Spine on tiwhanter of palp longer, cylindrical, smaller than that 
of the femur, which is also cylindrical and cuiwed forw'ards. 

Measurements in mm. : — Total length 6; width 4*2; 1st 
leg 8, 2nd 12, 3rd 9, 4th IS\ 

Loc. Malay Peninsula : Bukit Besai*, 2500 feet alt. “ Under 
hark of fallen tiw” {Annandale and Rohimon). 

These two species differ from the previously described members 
of the genus in the presence of the transverse bands of coarse 
pubescence upon the abdbminal sterna. 

1 and other case# the measurements of the legs do not include the coxte. 
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7. On thfl Australasian Spiders of the Subfamily 
SparastinoB. By H. R. Hogg, M.A., F.Z.S. 

f Keoeived Kovember 4, 1902.] 

(Text-figni'es 85-104.) 

The members of this subfamily ai*e abundimt in all tropical 
and subtropical countries. Their lai*ge size and hairy appearance 
enable them to inspii'e a sentiment of fear out of all proportion 
to their really timid nature and defenceless character. This has 
no doubt act^ as a means of protection to them. 

Living originally about the trunks and under the loose bark 
of trees, they have adapted themselves readily to the shelter 
(ifforded by the houses of mankind, and find a congenial habitat 
under tlie eaves of most dwelling-houses. In fact, wherever an 
undisturbed dry and darkish receptacle is available they are sure 
to be discovered, and where allowed to settle prove valuable 
iissistants in keeping down tlie numbers of the house-flies — the 
pest of all hot countries. 

As members of the family Cldbionidfe, they are furnished with 
ungual tufts, two well pectinated ttirsal claws, scopul^e along both 
tarsi and metatarsi, and have the surface of the maxillse convex, 
without any median depression. 

The eyes, always eight in numW, ai’e disposed in two more or 
less paiullel transverse I’ows of four each, without much variation 
in size or relative position. 

In Australia the indigenous species have developed a distinctly 
characteristic type of genital organ. In by far the larger number 
the stylus in the male palp is profluced into a flagellum of re- 
markable length, sometimes more than twice the length of the 
ijephalothomx ; this, for its pi’otection, is curled spirally round a 
specially grooved drum, and this again has been formed by the * 
rolling up of a riband-like elongation of a projedaon which, in 
the Heteropoda of a short columnar foim only, has had its use 
«is a feeler. 

The two p«u*ts ai e quite separate and detachable and can be 
unrolled. This particular development is unique and, so far as 
I am aware, entmely confined to the Aud^rauan region. Ihe 
flagellum port of it may be seen more or less developed in other 
forms such as Fcmderoetea^ ClasteB^ and many of the Thomisidss, 
and several earlier stages of the moye perfe^ form ' can be seen, 
&& will be described below. 

Erom their habit of living between the ha 4 *k and hai'd surface of 
trees, nearly the whole subfamily, has had the position of the legs 
so mo(Med as to n^e horiascmtally, thus enabling its'membe^ 
to shuffle along without raising the joints. O&ey can thus 
obtain prey and Aelter in narrow interstices wWe of 
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their smaller fellows could not follow. In some instances both 
cephalothorax and abdomen have likewise become abnormally 
flattened, accompanied in the more pronounced foims such as 
DeUna by a latei^al extension of the eyes. 

L. Koch originally included in this gi'oup tlie Hemwlmirmj in 
consequence of a similar and even more exaggeiated fbittenuig 
of the whole body clearly arising from the same habits ; but as 
they are an offshoot of another family, the Drassidce, they have 
Ijeen rightly sepaiuted by M. Simon, and I do not include them 
in the present paper. 

The Austiulasian genem may be gi’ouped as follow’s : — 

A. Median eyes of the front row distinctly smaller than the 

laterals, being about three-fifths the diameter of the latter ; 
the ai’ea of the four median eyes longer than broad. The 
highest part of the cephalothorax in the posterior one-third, 
thence sloping anteriorly; generally no flagellum in the 
male palp, or, if present, no spiral drum. 

aK Rear row of eyes recurved ; laterals protuberant Hetebopodxis. 

Rear row of eyes straight or procurved; lateral eyes 
sessile Paltsteji. 

B. Median eyes of the front row larger than, equal to, or onl}^ 

slightly smaller (about oue-flfth of diameter) than laterals 
of same. The mcnlian-eye square not longer than broad 
(except ill 2*ediafia). The stylus of the male palp produced 
into a flagellum, coiliKl round a supporting drum, which is 
spirally grooved for its reception. Cephalothorax either 
({uite flat aliovo or highest in front half, thence sloping 
posteriorly BELEEEJi. 


Group Heteropode^. 

The members of tliis group foitml in Austmlia at the presen'^ 
time, although probably more like the original type, fi*om which 
the large bulk of the laterigrade spiders now inhabiting the 
continent must have been specialized, would seem to he of com- 
paratively recent importation. 

The species are all either to he found themselves oi* have near 
relatives in the islands to the Nortli and Eiist. 

Entering evidently from Cape York, they are most numerous 
along the coast of Queensland and New South Wales, while a 
few isolated specimens have been recorded as far as the centre of 
Victoria, from Adelaide, and from Central Austialia. 

They show scant signs of compression, and the distance between 
the two rows of eyes is greater than in the more widely-spread 
indigenous types, while they are without the spiral conductor 
and geneiully without any elongated stylus in the male palp. 

The genera may be distinguished aa follows : — 

A. Roar row of eyes only slightly recurved; median pair of 

same nearly as far apart as they are distant from the 

side eyes Metsropoda Latr. 

B. Rear row of eyes strongly recurved. Rear middle eyes 

About four times as fhx from the side eyes as from oue 
anod|^r (sec* L. Koch) 


Fandercetei L. Kooh. 
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Genus Hstbeopoda lAtiv 

Heteropoda Latreille, Nouv. Diet, Ep»t. Kat. xxiv. 1804* p. 135, 

Sarotes 8und. Oonsp, Arach. 1833, pi 28. 

Ocypete 0. Koch, TJebersicht des Arach. Syst. 1837, p. 27 (ad 
part.). 

Sarotes L. Koch, Ai\ Aust. 1875, p. 659. 

Heteropoda Latr., Thorell, Rag. Mai. vol. i. 1877, p. 145 et al. 

Heteropoda Latr., E. Simon, Hist. Nat. des Ar. 1897, vol. ii. p. 54. 

L. Koch cit, p, 709 et seq,) described a good many species 
under the title of Heteropoda^ none of which, as both Di*. Thorell 
and M. Simon have shown, conform to Latreille^s genus, and they 
have been removed by M. Simon to Sparaesm Walek. Fuitiher- 
more, the species placed by L. Koch under Sarotes Sund. really 
belong to Heteropoda Latr., where they ai'e now recorded. To 
these is added H, lycodes^ described by Thorell from Cape Yoi*k 
under its correct title. 

[Hole, — L. Koch had two species, desciibed as Sarotes hadkis 
L. Koch (Al*. Austr. p. 662) and Heteropoda had,ia L. Koch (/. c. 
p. 712), both fi-om the Island of 3061*00 near New Guinea ; rs also 
Heteropoda h^Tnorrhoidalis L. Koch {L c. p. 726). Thoiell also 
tlescribed Sparassm h^morroidalis Thor. 

To avoid confusion, I may point out that 

Sarotes hadim L. K. becomes Heteropoda hadia L, K. 

?=5^. malaymms Dol. (Thor.i.4?. p, 277)% 

Heteropoda hadia L. K. becomes Sparassus hadim L. K. 

?as:6". mygedinm Dol. (Thor. l,c, vol, ii. p. 189). 

Heteropoda hmnorrJutidcdis L. K. bec^omes SpKiraseus Juenyrr- 
rhoidalis L. K. 

Sparassiis hasmcrrhoidalis Thor, would thei*efoi’e requiie a new 
name if not Xeosparaesus jytmctatiis L. K. (see Thor, L c. 
vol. iii. p, 259). 

From Thoreirs description S, mygalinus may belong to Heospa- 
rassus, nov. gen.] 

The species may be distinguished as follows ; — 


A. Abdomen underneath whole*coloured, without any dis- 

fi\ ’^^es above on tif ia iii. and iv. 
a^. On tibia iii. three spines, two on tibia iv. {sec. 

L. Koch) .* Jugulavis L. K. 

bK On tibia lii. and iv. two spines {sec, h. K.) longipes h. K. 

61. No spines above on tibia iv. 
cfi. The median sulcus of crahalothoras short, not 

reaching down the rear slope {sec. L. Koch) susptdosus h. K. 

The meman sulcus veiy long and reaching down 
the tear slope. 

a^. The front and rear middle eyes of equal size ... procerus L. K. 

6^ The rear middle eyes larger than the front 

middle Igcodss Thoi*. 

B. The abdomen with distitict markings on the underside. 

aK Two white stripes on a black shield cervinu L. K. 

6fi. No black shie^ 

aK Four narrow dark longitudinal lines; a two- 

toothed tibialtqmr on male palp m^Fabr. m 

6*. A broam longitudinal stripe below genitid fold... hsgssrUiigi) ttor.\; 
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Heteropoua jugulans (L. Koch). 

Sarotea jugidans L. Koch,' Die Aracli. Aiistr. p. 852 (1876). 
HeMmpoda jugtdam L. Koch, E. Simon, Rev. Spur. 1880, p. 49. 
Peak Dowfis, Queensland, d . 

Heteropoda longipes (L. Ko(5h). 

Sarotes longipes L. Kocli, Dio Arach. Austr. p. 660 (1875). 
Heteropoda longipes (L. Koch), E. Simon, 1. c. p. 49. 
iSaroies longipes L. Koch, H. R. Hogg in Horn Exped. pt. ii. 
Zool. p. 3;i9. 

Sydney, N.S.W. ; d* (Jiradley). Victoria (E. Simon Coll.). 
Alice Springs, Central Australia (Horn Expedition) ; J . 


Heteropoda suspiciosa (L. Koch). 

Sarotes susjnciosns L. Koch, /. c. p. 665. 

Heteropoda saspiciosa L. Koch, E. Simon, I, c. p. 50. 

Upolu {L. Koch ) ; Rockhampton {L. Koch ) ; Newcastle (N.S.W. 
Mus.) ; Victoria (A\ Simon), 

Heteropoda proc'Era (L. Koch). 

Ocypete procera L. Koch, Verh. zool.-hot. Ges. Wien, p. 205 
(1869). 

Sarotes 2yrocert<s L. Koch, Die Arach. Austr. p. 667 (1875). 
Sarotes jirocern^s L. Koch, F. Karsch in Zeitschr. ges. Nat. 
1878, voJ. li. p. 792. 

Heteropoda prrocera L. Koch, E. Simon, 1. c. p. 50. 

Bowen, Bi isbane, Sydney (/>. Koch) ; Adelaide {^Karsch), 


Hei’eropoda lycodes Thor. 

Heteropoda lycodes Dr. T. Thorell, Ragni Mai. vol. iii. 1881, 
p. 282. 

Cape York. 

The CO- types in the British Museum of this and H, cyanognatha 
Thor., from Vule Island, are not quite adult, but are undistiu- 
guisluible from one another. 

Tlie measurements in millinu'tres are as follow^s : — 


Broad. 


Cephalothoi’ax 


« ( 3 in front. 

6 15 



Abdomen 

. . . . 

8 5 



Mandibles 


3 s= front patella. 





Bat, & 

Metal. 




Coxni. Tr. & fern. tib. 

& tars. 


Legs 

1. 

2 7 8 

7 = 

24 

2. 

2 74 9 

2 6 7 

7i = 

26 


3. 

o" = 

21 


4. 

2 7 7 

7 = 

23 


Paip^ 
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HETEEOrODA CERVINA (L. Kodl). 

Sarotes cervinm L. Koch, Die Amch. Austr. p. 673. 

Ileteropoda cervina L. Koch, E. Simon, /. <?. p. 50. 
Rockhampton, Port Mackay, Bowen, Sydney (X. Koch ) ; Peak 
Downs {Keys,). 

Hbteropoda regia (Fahr.). 

Aranea venatoria Linn. Syst. Nat. edit. xii. p. 1035 (1758). 
Aranea regia Fabr. Ent. Syst. ii. p. 408. 

Heteropoda venatoria Linn., Dr. T. Thorell, Rag. Mai. ii. 1878, 
pp. 191, 205, hi. 1881, p. 274. 

Heteropoda venaAorm Linn., E. Simon, Rev. Spar. 1880, p. 48. 
Heteropoda regia Fabr., E. Simon, Hist. Nat. des Ar. 1897, 
p. 54. 

All tropical and sub-tropical I'egions. 

Text-fig. 85.* 

Q b 040 5 ^ 



Heteropoda keyserlingi, nov. sp. (Text-fig. 85.) 

The cephalothomx is a ricli reddish brown, with a curved brown 
pitdi aiound the rear slopfe ; mandibles red-brown, with long 
pale blown bristles. Lip and maxilla^ paler reddish brown, with 
dark brown hair on outer side of latter. Sternum orange with 
brown hair. Legs and palpi bright yellow-brown underneath, 
lather redder on upper side. Abdomen orange mottled with 
brown, a brown iiregular patch in front ; underneath paler orange, 
with a well-defined brown stripe from below the genital fold 
nearly to the spinnerets. 

The oephahmorm is steep at the rear slope, thence runs in a 
straight slope to the eyes, rather narrow in front. 

The front row of eyes is slightly recurved, the m^an pair 

* The figoTtifet inserted ui 
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two-thii*(^H <liaineter apart and one-third fiom the latei'als, which 
fii-e one and a half times the diameter of the former. The rear 
row, also i*ecurved, has the median paii- one diameter apart, 
slightly larger than the front median, one and a quai ter diameter 
from laterals, which are as large as the front laterals, and about 
the same distance from front me<lian. The clypeus equals the 
diameter of the front side-eyes. 

Thei’e are four teeth on the lower edge of the falx-sheath and 
three on the ujiper. 

There are two spines on the upper .si<leof metatarsi iii. and iv,, 
and a scopula to the base of the metatiii'si oji all legs. 

The ahdoinen is ovjil, sparsely coveied with short thin down- 
lying hair. 

Tile ejfigyne is a. chitinous oval frame, the median poi*tion 
narrow anterioily and widening to the base, completely filled 
with a long convex fold of tissue much larger than in L. Koch’s 
drawing of 7/. cervina. 

The nieasui-ements in millimetres are as follows ; — 


Cephaloth oii ix ... 

A Ik! omen 

Mandibles 


Lonp:. Broad. 

f 4 in front. 

^ 174 

12 8 * 

4 (longer than patella i.). 


Legs 


Palpi 


1. 

Co\;u. 

Tr. & fcui. 
9 

Tat. & 
tiU. 

10 

II 

3U 

2. 


9 

11 

H = 

33**^ 

3. 

3 

8 

9 

Hi = 

28i 

4. 

3 

9 

9 

9 = 

30 


14 

44 

41- 

44 = 

15 


Two females from Peak Downs, Queensland, in Keyserling 
Coll., Brit. Mus., maiked 7/. cerinna. 


Genus Pandeuoetes. 


Fa7ulercetes L. Koch, Ar. Austr, 1875, p. 739; Thor., Ragiii 
Malesi, 1881, p. 309; E. Simon, Hist. Nat. dcs Ar. vol. ii. p. 56 
(1897). 

Type, J\ tji'acilis L. Koch. 


Pandebcetes gracilis L. Koch, loc. cit. p. 740. 

Described by L. Koch fiom male from PoH Mackay, Queens- 
land. 

Thorell doubtfully ascribes to this species a male from Cape 
York (d* Albertis Coll.), and from same collection has two species — 
P. isopus from N. Guinea, and P, longipes from Jobi Island, on 
K. coast of same. 

The male of Pandercetes gracilis L. K. has (sec, L. Koch and 
E. Simon5^a long twisting flagellum on palp, but no supporting 
stylui^r drum. 
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Group Palysteac. 

The gix)up Paly stem in represented by Palystes only. 


Genus Palystes L. Koch. 

Jlelicojns L. Koch, Die Arach. Austr. i. p. 495 (1874). 

Palystes L. Koch, Die Arach. Austr. vol. ii. p. 701 (1875); 
E. Simon, Rev. Spar. 1880, p. 42, et Hist. Nat. des Ar. vol. ii. 
p. 65 (1897). 

Type species, Palystes castamus (Latr.) {P,fre7mtus L. Koch). 

Palystes ignicomus L. Koch (he, dU), 

Described from a female from New Ireland, east of N. Guinea. 

In the British Museum are a male and female, brought by 
Mr. A. Willey fi*om New Britain (same locality), doubtless the 
same as L. Koch’s, and a female (Keyserling Coll.) from Brisbane, 
the latter not quite adult. 

Of the former {)air the female is much richer in colouring, pale 
yellow stripes on darker ground down the sides of the aMomen 
and two round black spots on back, with pale yellow spot in 
between. Underneath the deep orange femora are dai*k browm 
stripes reaching from the anterior end two-thirds of the distance 
to posterior end; a dark brown shield on the underaide of 
alwlomen below the genital fold. 

The male, which is smaller, is uniformly pale omnge and 
without any shield ; the legs ai*e much thinner, but nearly as long 
lis those of the female. 

In both specimens the front side-eyes are much Igrger than and 
touch the middle pair, which are half their diameter apirt. Eyes 
all pale orange. 

In the Brisbane specimen, which I first thought must be 
different, the colouring is not so deep, the dark stripes underneath 
femom are absent as in male above, and the abdominal shield 
much fainter. The rear row of eyes also is slightly procurved, in 
the others straight. 

I append measurements (in millimetres) of all thi*ee : — 


Female (N. Ireland). 


Long. 

Oephalothorax ... 12 


Abdomen 14 

Mandibles 5 


Broad. 

/ 6i front. 


t. L 


Pat. Sl 

« Ooxffi. Tr. A fern. tib. 


Legs 

.... 1. 


15 

18 

2. 

4 

16 

17 


3. 

4 

lU 



■ 4. 

4 

13i 

13| 

Palpi ..... 


2 

5 

4 


Motat. 
& tars. 


m 

15 

11 

13 

4 


« 54 
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Male. 
Long. Broad. 

Cephalothorax ... 8 it 


Abdomen 8^ 5 

Mandibles =less than front pat. 

Pat. A, Motat. 

Co\a3. Tr. & fem. tib. & tarn. 

Legs 1. 3 141 181 17 = 53 

(5,131) 

2. 3 141 17 17 =. 511 

3. 3 ir 11 10 = 35 

4. 3 13 13 13 = 42 

Palpi 1^ 5 5 4 = 151 

Femal e ( Bri sbane) . 

Long. Broad. 

Cephalothorax ... 12 | 

Abdomen 13 9 

Mandibles 5 

Pat. & Metat. 

Coxie. Tr. & fem. tib. & tars. 

Legs 1. 4 14i 181 is ==: .55 

2. 4 14*' 181 iGi = 

3. 4 11 12i 12^ = 391 

4. 4 131 u| 141 == 461 

Palpi 2 5 (> 5 = 18 


Group Deleneas. 

1 julopt Delena as the type genus of a group in preference to 
leaving the Australian genera int^orpoiuted with M. Simon’s 
Spa/rassecf*, becfiuse the former genus exhibits the most complete 
type of difierentiation both in its flattened form and in tlie 
Australian type of male palp. By the latter point these genera 
and Neosparassua aie, as far as we have seen the males, entii*ely 
distinguishable from the type species of the genus l^parasaus 
Walck. (S, argelasius of Southern Europe), so that for the 
Australian members of that genus I have established the new 
genus Neosparassua, To this, provisionally, I tmnsfer those foraa 
recently classed as Sparassus^ but, until all the males have been 
proved to conform to it, its limits cannot be accurately defined, 
and it further remains a moot point whether any boundary-line 
can be drawn between it and Isopeda, The spetdes at present 
associated with the genus will be those ascribed by L. Koch to 
Heteropoda^ as above stated, erroneously. Neosparassua diana 
L. K. is a good i*epresentative of the genus. Through N, stdachts 
L. K. it^uns very closely into Isope<Si L. K, 

me latter genus, while veiy constant in the respective sizes of 
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its eyes as well as in the form of the male palp and epigyne 
of the female, has almost every intermediate graaation between 
a moderately curved and quite flat cephalothorax. The two 
undoubted species of Hohonia Thor., II, immanis and H, insignia^ 
differ fi’om laopeda solely in being the extreme representatives 
of the series in flatness of the cephalothomx, while in structural 
features they are otherwise undistinguishable. In the only 
Rjiecirnons I can find to attribute to L. Koch's H, doloaa, the 
cephalothomx is not even noticeably flat, and a northern species, 
II, aubdola Thorell, is only very doubtfully attributed by him 
thereto. I have therefore amalgamated the genus with laopeda 

L. K. 

In all the genera excejit Pediana the median eye-area is at 
least not longer than broad, genemlly distinctly broader, but in 
the latter it is longer than broad. For this reason, although the 
rear row of e3^es is cle^vrly procuiwed, it has been included by 

M. Simon among the Ileteropodeiv., laopeda horni mihi belongs 
to this genus, and two new species from Western Australia bi*ing 
the number of its membei*s to four. I have not been able to 
obtain a male of any of my species ; but the epigyne of the female 
is so distinctly of the laopeda that it appears more probable 
than not that all the males will prove to be provided with a spiral 
flagellum and drum, and this is the case in P, regina^ the type 
si)ecies, as described by Thorell. Tlie first and second pairs of 
legs are nearly equal in length, and in the larger species are 
bfirely Laterigi'fide in mode of setting. The eye-sj)ace is mised 
up all round, and, although worthy of a distinctive genus, where 
it divei'ges from laopeda it does so almost more ii^ the direction 
of Mithurga Tlioi*. than towards ITeieropoda Latr. 

Its beard alone could hardly, I think, entitle Typoatola E. Sim. 
to rank as a separate genus, but the shortness of the palpal spiral 
distinguishes it fi'om all the species of laopeda^ where the number 
of tums is generally alwut ten, but heie only three. 

A primitive Delena from King’s Island (Bass’s Straits), in 
which the spiial is quite rudimentaiy, both stylus and con- 
ductor making only a single turn, and the tibial apophysis is 
single instead of double, also necessitates a new genus. Except 
in its smaller size, it is otherwise scarcely distinguishable fi’om 
Helena canceridea Walck., and clearly suggests the direction along 
which the present modification has been derived. 

The genera may be separated as follows : — 

A. Tbo middle eyes of the front row much nearer to 

one another than to the side-eyes, and clearly . ** 

lar^r than the latter. Cephalothorax very.^t 
and low. Pars cephalica divided fVom the tho- 
racic part by dec^ impressions, forming an acute 
angle. 

uh fi^iral of male palp having about ten convo- 
lutions. A double apophysis on anterior end 


of tibial joint Dslena Walek. (7) 

Bpiral of male palp with only one convolutidu* sia 

Apophysis at antedor end of tibial joint single 

only npv. gen. , 
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B. Eye«i of front row differing slightly or not at all 
in relative distance. The side-eyes generally not 
smaller than the median, 
ft*. Median C 3 ^e-Bpace clearly longer than broad 
ft2. Median ej'e-space not longer than broad, 
ft*. Cephalothorax clearly convex, generally set 
on to the abdomen at an angle so that the 
anterior portion is higher than the rear. 
Clypeus at least as broad as the front middle 

eyes 

ft^. Cephalothorax flat on the top or only slightly 
convex, set on to the alNlomen so that the 
front and rear portions are about level. 
Clypeus generally not so wide as front 
middle eyes. 

ft^ Cephalothorax longer than broad. . 
ft^ Cephalothorax not longer than broad, 
ft'. Inner side of mandibles and outer side 
of maxilla; covered with thick mat of 
hairs, many of which are bifid 
ft*. Having no special mat, but long hairs 
thinly covering the whole surface of the 
mandibles and maxilla; (except 


Pediatia E. Sim. (2) 


Neosparassus, nov. gen. 


Zachria. (3) 


Tjfpostola E. Sim. (5) 
Isopeda L. Koch. (4) 


( 1 ) 


Genu8 Neosparassus, nov. 

Heteropoda L. Koch, Ar. Aiistr. 1875 (non Liitr.). 

Heteropoda F. Karsch, Zeitschr. f. ges. Katurwiss. 1878, p. 809, 
ad partem /7. patellata, 

Sparassus T. Thorell, Kagni Austro- Malesi, 1881, notes pp. 255, 
274 (at leAst in part). 

Sparassus E. Simon, Rev. Spar. (Actes Linn. Soc. Bordeaux, 
1880); id. Hist. Nat, des Ar. vol. ii. p. 46 (1897) (in part). 

Of the genera included in the group Delene.m the members of 
this genus come nearest to IJeter&poda lAitr., with which they 
wei'e included by L. Koch. Neithei* the cephalothomx nor 
abdomen show any signs of compression ; the coloration and 
patterns are often vividly blight and varied, and the patteims of 
the female vulva ai’c of rather divei-sified form, though roughly a 
sunken area, more or less di\dded longitudinally by a wedge-shaped 
ridge, enclosed in a chitinous frame. The male palps, however, in 
all the species of which I have been able to obtain specimens, ai^) 
of the spiral conductor and flagellum type, more or less elal)omted 
and varying from two or thi*ee spirals in K, caUigaster Thoi*. and 
A^. diana L. K., to nine or ten in A^. salchdtts L. K. 

The cephalothorax is geuei-ally high, the highest point of the 
curve being between the eye-space and middle of cephalothorax, 
thence sloping posteriorly, and in this differs fixim Heteropoda 
Latr., where L. Koch placed the. species. Owing, however, to the 
angle at which the cephalothorax is often set on to the abdomen, 
the front part appears more prominent tlmn it really is with 
respect to the plane of its legs, 

Besidft the palpal difference from the type species of Sparaaam, 
th^ differ in having legs in order 2 14 3, instead of 4th longer 
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than l«t, and in not having the ceplialothorax highest in pos- 
terior third. The front side-eyes are generally not larger than 
the median. Until we know the males of all the species now 
included provisionally, for which a good deal more collecting is 
I'cquired, we cannot settle the whole of the species for certain. 

The species may be distinguished as follows : — 


A. Si(le-eyo8 of front row larger than median. 

Abdomen above and below pale yellow, with very fine 
hairs 

B. Side-eyes of front row not larger than median. 

Side-eyes of front row smaller than median. 
a-^ Abdomen underneath whole-coloured, without 
special markings. 

Abdomen twice as long as broad, a longitudinal 
median dark stripe tlie whole length of back 

{sec, L. Koch) 

h\ Abdomen at most times as long as broad, 
without the longitudinal median stripe above 

{sec, L. Koch) 

h^. Distinct markings o)i underside of abdomen, 
a**. Shiold-patteni iKshind epigyne 
a^, black, with two white longitudinal stripes 

thereon {see. h. Koch) 

i®. reddish hmwn, darker anteriorly, bounded by 
pale brown border all round. Cephalothorax 

highest posteriorly 

h*. No black shield behind epigyne, 

< 1 ®. but ail orange-yellow transverse stripe {see, 

L. Koch) 

1A Underside of abdomen dark orange-yellow ; 
in front of the spinnerets a broken trans- 
verse band of vellowish-white hair 

c®. Longitudiual brown median stripe on pale 
yellow ground from middle of hack to spin- 
nerets ; irregular small dark brown spots on 

underside 

J*. Eyes of front row of equal size, 
rt'. Eyes of front row equidistant. 

Median sulcus wanting on cephalothorax 

i®. Median sulcus clearly defined. 
aK On the underside of abdomen no black field, 

hut ta 0 brighter longitudiual stripes 

6*®. four brighter longitudinal stripes 

5®. On the underside of abdomen a black field, 
a”, with two w'hite longitudinal striiies or spots. 
<7^3. Inside the black field two white longi- 
tudinal stripes and a black stripe at base 

of abdomen on uudei^side 

6^2. The two white longitudinal stripes, one 

each side, hut outside the black field 

5^^ No white spots accompanying the black 
field. 

The black field reaching two-thirds of 

way down 

6's. A straight black stripe halfway down on 

orange ground {sec, Karscb) 

The black field broken in the middle 

transversely, thus forming two 

hT, The frront middle eyes farther liw the side-eyes 
than from one another. 

On the underside of the abdomen a black 
longitudinal field reaching to the spinnerets, 
but soj^rated transversely in the middle {sec. 


magareyi^ nov. sp. 


macilentus L. K. 
pallidus L. K. 

pietus L. K. 
thoracicuSt nov. sp. 
praclarus L. K. 
nttilus L. K. 

inframaculatus Hogg. 

festivus L. K. 

hifmorrJtouialis L. K. ' 
incomtus L. K. 


diana L. K. 

^pictus L. K., var., or 

Fn.sp. 

^alHgmster L, K. 
patellatus Karsch. 
sataeius L.*K. 
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On tbc underside of the al>domen the black 
field reaching only two-thirds of distance to 
rainnerets, and bordered by two white Hiiom [sec, 

L. Koch) punetatus L. K. 

Two white longitudinal stripes on the underside, 

without u black field (sec, L. Koch) , , nitelfinus L. K. 


T(‘Xt-flg. 86. 

^0 14 @ '0 © 14 

7 



Neospat'assns magareyi, 

A, eyes ; B, x)rofile ; C, epigyne. 


NeOSPARASSUS MACiAIlEYl, IlOV. sp. (Text-fig. 86.) 

Ceplialothorax dull rwl-brown, darkei* in eye-space, ligltt yellow 
hair; niandibltjs black-brown, yellowish- white bristles; lip and 
maxilUe dark red-bi’own, light red fringes; sternuin oraiige- 
bi’own, light omnge hair ; legs and palpi blight yellow-brown 
darkening towards exti’emities, light yellowish bristly hair; 
abdomen pale greenish yellow all over, rather thickly covered 
above with stout pale yellow hair, underneath finer and yellower; 
spinnerets yellow; epigyne brawn; the femora underneath are 
yellow mottled with brown spots ; the tibia yellow and brown, 
alternate bands. 

The cephalothorax is 1 mm. broader than long, brcwxd and trun- 
cate anteriorly, rising from the eye-space to nearly halfway, thence 
sloping posteriorly, the transverse section rises rather abruptly, 
foveaiiight. The mandibles are long and powerfid, longer than 
f jont patella^ and thickly covered with long hair. 
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The front row of eyes is slightly procurved, the medians one 
diameter apart and slightly more fiom the side-eyes, the same 
from the margin of the ciypeus, and more still than that from 
the rear median. The front side-eyes are clearly larger than the 
median. The rear row of eyes are equal and a little smallei* than 
the front median, the middle pair two diameters apart and nearly 
three from the side. 

On the underside of the falx-sheath are two very large, one 
median and one small tooth, one large and one small on uppersiile. 

The legs are rather stout, and fumishecl with long and powerful 
spines on tibia iii. and iv., one each. 

The abdomen is ovate, broadest one-thii*d distance from front 
and tapering to spinnerets. 


Measurements in millimetres. 




Long. 


Broad. 





Oephalothorax . 


14 


/ 9| in 

1 13 

front. 




Abdomen 

, , . 

15 


12 





Mandibles 


7 


Tr. & fem. 

Pat. & 

Metat. 





Oozee. 

tib. 

& tars. 



Lege 

1. 


5 

15 

17 

16 

dbt 

53 

2. 


5 

16 

18 

17 

SBS 

56 


3. 


4 

13 

13 

12 

s= 

42 


4. 


H 

14 

14 

14 

s 

m 

Palpi 



2 

6 

5 

5 

5=S 

18 


Numerous females, but no males, brought fiDin the Northern 
Territory of S, Aiistralia by Dr. Magarey in 1880. One female, 
and one male not fully developed, in Brit. Mus. from Port Stephen. 


Neosparassus thoracicus, nov. sp. (Text-fig. 87.) 

This powerful spider 1 provisionally include in tliis genus, 
with which and with ThelcUoopis and Isopeda it hiis analogies, 
but differs in the sha|)e of the cephalothorax ; 1 think it ought to 
liave a new genus but that it partially links the others. 

Thecephalothoraxi6red-brown,black-brown in front; mandibles, 
lip, and maxillsB black-bi*own, sternum and coxae bidght red-brown ; 
legs and palpi somewhat darker, with long brown hair; the 
abdomen dark brown above and below. 

The cephdothoTax rises steeply from the sides, is highest 
posteriorly and slopes forwards to the eye-space,* it is 2 mm. 
longer than broad and broadly truncate in front. 

The front median eyes are about diameters apart, rather 
mcnre from the rear median, one diameter from the laterals, which 
ore clearly smaller. The ciypeus is wider than the front median 
eyels. The rear row is piwurved, the median eyes wider apart 
than from the lateraJs^ which are about the same mm as {fte front 
laterals, the median somewhat smaller, \\ 
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The mavdihles are long and stout. 

The abdomen is oval, but the specimen is diied and it is stuffed 
with wool, and so the epigyne is destroyed. It is rather closely 
covered with thick short hair. 

The hge are very stout, and altogether it is a formidable species. 


Text-fig. 87. 



NfORparamia thoracicus, ? . 
A, ; B, profile. 


Mmsiirements hi millimetres. 




Long. 

Broad. 




Oeplialothorax 

.. 

18 

f 10 

1 16 




Abdomen 


22 

17 




Mandibles 


8 









Pat. & 

Metat. 




Cox.'c. 

Tr. & fera. 

tib. 

& tars. 


Legs 

1. 

6 

17 

22 

20 = 

65 


2. 

C> 

18 

23 

21 == 

68 


o. 


m 

16.1 

141 

52 


4. 


16 

17" 

17 = 

551 

Palpi 


.’{1 

7 

H 

6 = 

25" 


One dried female in Brit. Mus. from N. Austiulia. 


Neosparassus mac’ilentus (L. Koch). 

lleteropoda macilemta L. Koch, Ai’ach. Austr. vol. ii. p. 711. 
One female from Bowen. 

L. Koch thinks this should possibly be included in the genus 
hopeda, 

Neosparassus pallidus (L. Koch). 

Hey^oda pallida L. Koch, loe. cit, p. 713. 

/One male from Peak Downs, 
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Neosparassus pictus (L. Koch). 

Heteropoda picta L. Koch, he. cit. p. 714. 

Austmlia {L. Koch), ? Var. Dimboola, Victoria {Hogg ) ; $ . 
? Adelaide and West Australia {Karach), 

Neosparassus PRiEoiiARUS (L. Koch). 

Heteropoda prceclara L. Koch, loc, oit, p. 723. 

Rockhampton and Gayndah ; d & ? . 

Neosparassus rutilus (L. Koch). 

Heteropoda rutila L. Koch, he, dt, p. 729, 

Bowen ; $ . 

Neosparassus inpram aculatus (Hogg). 

Heteropoda inframoicalata Hogg, Rep. Horn, Exp. vol. ii. Zool. 
p. 343. 

Central Australia. 

Neosparassus festivus (L. Koch), 

Heteropoda f estiva L. Koch,7oc. cit, p. 710. 

Sydney ; female undeveloped, 

Neosparassus iiasmorruoidalis (L. Koch). 

Heteropoda kmmorrhoidalis L. Koch, loc, cit, p. 720. 

Sydney ; female undeveloped. 

Neosparassus incomtus (L. Koch). 

Heteropoda incomta L. Koch, he, cit, p. 727. 

Sydney ; ? . 

Neosparassus biana (L. Koch). 

Heteropoda diana L. Koch, he, dt, p, 730. 

The male palpal spiral has about three turns. For the type of 
my new genus I have taken this very beautifully coloured species, 
or at any rate the specimens in my collection which I identify as 
N, diema (L. Koch). 

Macedon, Dimboola, Victoria ; Adelaide ; Perth, 

Widely distributed over the whole of the southern half of 
Austmlia. -• 

Neosparassus callioaster (Thor.). 

Heteropoda eaJUgastor Thorell, Ar. nonnullte Nov. Holl., Ofv. 
K. Vet.-Akad. Pbrh. 1870, no. 4, p, 386 ; L. Koch, Die Arach. 
Auat. p. 734. 

Peak Downs, QueenslRiid ; Sydney, N.S. W* (Koch) ; Dimboola, 
Victoria {H, £, H ,) ; Adelaide {Karsdiy 



1902.] MR. II. R. H0G6 ON AUSTRALASIAN SPIDERS. 429 

Neospar Assus patellatus (Kai-sch). 

Heteropoda patellata F. Kaisch, Zeit. ges. Naturw. Berliu, 
vol. li. 1878, p. 809. 

Sec» K^i-scb, near the above-named X, calligaster (Thor.) ; but 
without any special distinction is a little doubtful. 

Loc. Tasmania. 

Neosparassus salacius (L. Koch). 

Ileteropoda salacia L. Koch, Die Arach. Aust. j). 7il7. 

^Sparassus salacius Thorell, Rag. Mai. vol. iii. 1881, p. 255. 

This i*athei‘ large species has a bi*oa(J tmnsvei'se black band in 
front of spinnerets as well as shield behind genibil fold. The 
male palp flagellum has 10 spirals; and although the species is 
brightly coloured (yellow and black) like a ^Sparassus^ it has very 
little to difierentiatc it from Isopcda. 

Cape York; Rockhampton; Bowen; Peak Downs; Sydney; 
Upj^er Endeavour Rive.r, Queensland {llogy). 

Neosparassus consptcua (L. Koch). 

ITeieropodu cmispicua L. Koch, Die Arach, Aust. p. 717. 

Bowen ; $ . 

Neosparassus pttnctatus (L. Koch). 

tSparassus pmudatus L. Koch, Beseh. n. Ar. k Myr., Verb, k.-k.- 
zool.-bot. Ces. Wien, 18(55, p. 872. 

Ileteropoda 2)unctaia L. Kwh, Die Arach. Aust. j). 719. 

Sparassus pan ctatvs Thor. Rag. Mai. vol. iii. 1881, p. 259. 

Cape York (2^hor.) ; Bowen, Port Mackay, Wollongong, 
Rockhampton, Peak Downs, Sydney {L, Koch) ; Dimboola, 
Victoria, Centnil Australia {Hogg), 

Neosparassus nitellinus (L. Koch). 

Ileteropoda niteUina L. Koch, Die Aiuch. Aust. p. 722. 

Peiik Downs ; 5 . 


Genus Isopeda L. Koch. 

Isopeda L. Koch, Die Arach. Austr. vol. ii. p. 678 (1875). 

Voco^iia Thor, Araneae nonnullse Nov. Holl., in Ofv. Kongl. 
Vet.-Ak. Forh. 1870, no. 4, p. 383. 

Uolc&iiia Thor. Rag. Mai. e Pap. vol. i. 1877, note p. 145. 

Isopoda Thor. Rag. Mai. e Pap. vol. iii. 1881, note p. 293. 

Isopoda E. Sinipn, Rev. Sparass. 1880, 

Holcouia E. Simon, Hist. Nat. des Ar. vol, ii. p. 44. 

Type species, Isopeda vasta L. Koch. 

This genus, both in number of specimens as a whole as well as 
of species (or subspecies), is by far tlie most largely i^presented 
of tne^roup in Australia. Its limitations are not very clearly 
defined, but certainly include ThorelPs genus Holconia, It would 
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appear to have been developed in Australia pix^per, and few of its 
members have stmyed away thereform. 

The whole of its species have the male palpal spiral in its most 
fully developed form with about 10 spirals. 

The cephalothorax is set on straight with the body ; in altitude 
it is generally less than any member of the preceding genera, 
and in profile varies from a continuous curve highest about the 
middle to a flat surface. The latter form comprises two, or 
perhaps tluree, species hitheito known mffolconia (Voco7iia) Thor., 
but which, except for the flatter cephalothorax and consequently 
lower clypeus, differ in no pirticular from the rest of the Isopedw. 
Thorell himself was doubtful how to place his northern form, 
H. mbdola Thor. ; and in the only specdmens I ha ve seen to 
attribute to Jf, dolosa L, Koch, the cephalothorax is quite as 
normally rounded as many other species of Isopeda, 

In a few instances the eyes of the front row, which is stmight 
or slightly procurved, are all equal, but more generally the latenils 
exceed the median in diameter in the proportion of about 5 to 4. 
The rear row is also straight or slightly procurved, about a third 
longer than the front row, the rear median eyes always smaller 
than any of the others, and either rather nearer together than 
they are from the lateral, or equidistant. 

The median eye-square is bimder than long. 

The cephalothorax is as broad as or bix>ader than long and 
sti’aight in front, where it is generally about two-thirds the greatet 
width. The legs always in the proportion 2 14 3. 

Note. — The name Isopeda L. Koch has given rise to some 
discussion at various times in consequence of its being certainly 
wrongly formed from the Greek. Thorell and Simon set it down 
to a lapsus calami and boldly write Isopoda^ but L. Koch uses 
his original form a score of times (and never any other) within a 
few pages of Heteropoda^ also used by him over and over again. 
It certainly was no lapsus calami but delibeiutely intended. He 
probably knowingly spelt it wrongly to avoid clashing with the 
order of Crustacea Isopoda, The name is altogether a misnomer 
as applied to this genus, for no two pairs of legs of any of the 
species are alike in length. 

The only species which had t'wo pairs of legs (i. and ii.) of equal 
length has been removed to a new genus {Pedia7ia E. Sim.), though 
for other reasons. 

Synopsis of Germs Isopeda L, Koch, . 

Females^ 

A. Sternum deep jet-black. 

A^. Underside of abdomen whole-coloured, without an 3 ’ 
transverse dark stripe behind the genital ibid. 

a^. Eyes of front row equidistant. 

Distinguishable markings on back of abdomen. 

.oS. Three pairs of dark sj^s on whole-coloured 
back of abdomen; coarse hair on abdomen^ 
rather course om o^shalothorax; oephalo* 
thorax longer than tibia i Bov«4efi'* 
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b^» No spots, dai'k brown median scolloped stripe 
on back, fine hair on cephalothorax and abdo- 
men ; cephalothorax filial tibia i. in length. 
No distingniKhable markings on whole-coloured 
back of abdomen. 

a*. No Spines on iippi*rsidc of tibia hi. or iv. 
a'*. A brown and yellow impressed shield- 

pattern on underside of abdomen 

&'■*. No slueld i)atteru, darker and lighter 

mottlings (sec. L. Koch) 

I)-*. One spine on upp<n-hide of tibia iii., none 
on iv . ; no pattern on underside of abdomen. 
6^ Median eyes of front row nearer to side-eyes than 
to one another. 

Median ey<?8 of rear row nearer to one another 
than to lateralsi ; two spines on tibia iii. above, 

one on tibia iv. 

Ej'es of rear row ecpiidistant ; one spim* each 
on tibia iii. and iv. (sec. L. Koch) 

11b A black transverse band behind the genital fold. 
a\ Front median eyi's less than their dianuder from 
those of ri'ar row 

6®. Front median eyes not less than their diameter 
from those of the rear row. 
aJ. Eyes of front row equal and equidistant. 

Mandibles bare in front; one spine above on 

tibia iii 

h^. Mandibles more or less clothed with hair. 
a*'^. Dark spot in front of abdomen ; one spine 

on tibia iii. above 

b^. A seollojied longitudinal stripe on back; 
two spines on tibia iii. above, none on 

tibia iv. . 

c®. N<» pattern on back ; two spines on tibia iii. 

above, one on tibia iv. 

67. Eyes of front row not *‘quidistant. 

Median eyes of fi'ont row nearer to side than 
to one another ; one sqniK* above on tibui in. 
6”*. Median eyes of front row nearer to one 
another than to side. 

a^b No spines on tibia iii. or iv. above; 
four pairs of spots on back, median pairs 

joined 

61b One spine on tibia iii. above, none on iv. ; 

no marks on back 

B. Hternum r(>d-brown or yellow-brown or at least not 
black. 

Cephalothorax I’onvcx or at least slightly raised 
liehind the eye-space and sloping posteriorly. 
Median eyes of front row clearly farther from 
the side-eyes than from one another. 

Front median eyes their diameter apart and 

same distance from the rear median 

61^. Front median eyes f diameter apart and full 
diameter from the rear median ; three rialrs 
of spots on buck, meilian pair a longitudinal 

line 

61'**. Front i*ow of eyes equidistant, 
a*®. The cephalothorax as long as tibia iv. (sec. 

L. Koch)...', 

61®. The cephalothorax longer than tibia iv. 
all. On lemur i. in front four spines ; oepluilo- 
tborax about 3 mm. long (aec. L. Kocb) ... 
61®. On femur i. in front tbi-ee spines at most. 
ai7. Abdomen above clothed with long, stiff, 

bristly hair (spider very hu'^e) 

617. Abdomen above clothed with fine hair 
only (wc. L. Koch) * 


leishmannif iiov. sp. 

montnnn^ nov. sp. 
conspersa L. K. 
porocki, nov. sp. 

tepperif nov. sp. 
Jlftvida L. K. 

leaif nov. «p. 

vastn L. K. 

penffellpa, nov, sp. 

sa under si i nov. sp. 
ardrossantty nov. sp, 

pi ssleri ? Thor. 

villosa Ti. K. 
tietziy nov. sp. 

robiista L. K. 

woodwardi, nov. sp, 

hirsuta L. K. 

cordata L. K. 

aurea L. K. 
flaviha'rhU L. K. 
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5^2. Ccplialotliorax low, or if raided at sides, quite flat 
above. 

Front row of eyes straight or slightly prociirv(»d ; 
eyes about equidistant. 

A dark stripe reaching from front of abdomoii 
two-thirds of distance to rear ; front and rear 
middle eyes not more than the diameter of 

front median apart ^ immanis L, K. 

6*^. No dark stripe on* back of abdomen but 
irregular darker tmnsverse hands ; front 
lateral eyes larger than median, front and rear 


median farther apai*t than diameter of front 


eyes 


Doubtful species 




doJosa L. K. 
suhdola Thor. 


hisignia Thor. 


M(des, 

A. Sternum deep jct-black. 

Ab No transverse black band behind genital fold, 
ak Eyes of front row equi<listant, laterals larger 
than median. 

a\ No spines on tibia iii. or iv .... monfaiuty nov. sp. 

Ir, Spines on tibia iii. at least. 

<!•*. Two spines on tibia iii. above, one on iv. . Ici^hmanni^ nov. sp. 
6'k One spine on tibia iii. onl}’^ ; eyes black wuth 

orange rims jtoGocl% nov. sp. 

i’. Median eyes of front row’ about twice as far ni)art 
as they are distant from the laterals. 

Median eyes of front row less than their dia- 
meter apart; two spines above on tibia iii. 

and on tibia iv tepperiy nov. sp. 

h-*. Median eyes of front row about one and u half 
diameters apart ; pale green w’ith black i^ms. 

One spine each on tibia iii. and iv. above . .. jiavida L. K. 

15*. A transverse black band behind genital fold, 
a**. Eyes of front row etpiidistant, equal in siKo ; 
mandibles bare in front. One spine on tibia iii. 

above . vastaL.K. 

h'K Eyes of front row not eiiuidistant. Median eyes 
nearer to side-eyes than to one another. 

a^\ One spine above on tibia iii. and iv pensleri Thor. 

6®. Two spines above on tibia iii., one on iv tietzi, nov. sj). 

B. Sternum not black — red or yellow-brown. No spines 

above on tibia iii. or iv. Front row of eyes equal and 
equidistant ; front and rear median nearer to one 
another than diameter of front. 


a7. No stripe on back imignitt Tlior, 

W, Longitudinal stripe on back immanis L. K, 


IsoPEDA INSIQNIS (Thor.). '(Text-fig. 88, A~C.) 

Voconia insignis Thorell, At. nonnulla? Nov. Holl,, 6fv. Kongl. 
Vet.-Akad. Forh. 1870, n. 4, p. 383. 

Voconia hisignis Thor., L. Koch, Ara-ch. Austr. 1875, p. 645. 
Ilolconia insignis Thor., E. Simon, Rev. SparassI p. 25 (1880) ; 
Hist. Nat. d. Ar. 1897, vol. ii, p. 44. 

This fine species except in the flatter cepholothorax, diflfers in 
no way from the rest of the isopsdee, and therefore I find no use 
for the genus Hohonia Thor, as a distinction. 

In the female the front lateiul eyes ai'e distinctly larger than 
the median, which are distant from the rear median not Ljs than 
the breadth of their diameter, more often rather more. In the 

• 
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males the front row eyes are equal and equidistant, about lialf 
their diameter apni't, the median less than their diameter from 
the rear median. 

The abdomen is bright yellow-brown above, with fine darker 
hair, sometimes forming a scolloped or transversely barred pattern; 
four pairs of muscle-spots not very clearly defined. The median 
pairs sometimes conjoined by a dark line. 

It ranges ovei* the southern half of the continent. 

The following measurements in millimetres are from South 
Australian specimens : — • 

Female, 


Lojijr, llrojul. 

Oephalotliorax ... 15 Ifi.j 

Abdomen 24 17] 

Mandibles 7 shorter than front patella. 

Pat. & M.'ti.t. 

Co\:p. Tr. trm. t il>. & tar ^ 

Legs 1. () 18 8,14 20 = fiO 

( 22 ) 

2. G 21 27 24 = 78 

3. fi 1() lb ]() == 51 

4. fi It) lb 1(> = 51 

Palpi 3 0} b] b] = 22] 

Mal(‘. 
lam/. llloiul. 

Cepliiilotliofjix ... 12 12 

AbdouKMi 114 9] 

Mandibles 41 


Legs 


Palpi 

Lor. New 
Australia. 


c 

1. 

4i 

Tr. A’ loin, 
lb 

P.if.& 

nl>. 

19 

11 

5S1 

o 

44 

181 

22 

21 = 

b(r 

3. 

41 

15 

Ibl 

15 = 

51 

4. 

4] 

15 

Ibl 

Ibl = 

521 


2 1 

5 

4*' 

4' = 

15] 

South 

Wii 

[Ics; Yictnria; So 

util Aiistjal 

ia; Vo: 


IsopEDA iMMAxis L. Kocli. (Tcxt-fig. 88, O, p. 434.) 

Delena immanis L. Koch, Yerh. z.-b. Ges. Wien, p. 2t)8(18b7). 

Voconia imuucnis L. Koch, Ar. Austr. 1875, p. G42. 

Holconia immanis E. Simon, Rev. Spar. 1880, p. 26. 

This is the northern form of the above, and, although Gr. Karsch 
quotes it from Soujbh and West Australia, out of a considerablo 
number of specimens I have not myself seen one of /. immanis 
from the South, nor of /. insignia from the North of Australia. 
This form has a very characteristic daik stripe on the back of the 
abdomen, reaching from the front two-thirds of the distance to 
the rear. a»In other respects the two species ditfer very little. 
The distance between the front and rear median eyes in the 

Fnoc. ZooL. Sue.— 1902, You 11. No. XXYIII. 28 
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female is generally less tlian the diameter of the front median 
(as in the male), sometimes equal ; the diameter of the front 
laterals varies from about equal to that of the median to 1 1 of 
same. The colour of the back vai*ies from yellow-brown to dark 



B 


/n ,7 0 13 0 

® ' 8 ^ k ® 



D 

I$opeda inshfnis and I. imtnanis. 

A, eyes of male; B, profile ; (\ eyes of female of J. inttigms, 
D, eyeis of temale of i. imvianis. 

Female (J. d. Lister, S. Queensland), 

Long. Broad. 

(Jephalotliomx ... 13 1 13 fiont. 


A Women 24 17 

MaQ(lible.s 6 =. less than ffout patella. 

Pat. & Metat. 

Coxae. Tr. & fern. tib. ft tara. 

Legs 1. 6 lei 21 19 =» 62J 

2. 6 19 2S 21 « 71 

3. 6 14| 16| 15 » 52 

4. -6 14| ' 16| 15 52 

Palpi 2i 5 6 6 - 17| 
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Male (Kpy selling Coll, in Brit. Mus.). 
Lour. Broad. 

Cephalothorax ... 13 13 

AbHomen 14 10 

Mandibles (> 


Logs 

.... 1. 

5 

Tr. ffin. 
18 

Pat. & 
tib. 

23 

ISfptat. 
& tur.s. 
22 ] 


68i 


2. 

5 

21 

(7,16) 

27 

25 


78 


3. 

5 

14 

18 

161 


534 


4. 

5 

14 

18 

18^ 


55 

Pal])i 


.3 

5 

5 

7 

= 

20 


7/06*. QinHMisland and Now South Wales. 

IsoPEDA ]K)r.osA L. T\ooh. 

Voconia dolofia Ij. Kooh, Aracb. Austr. 1875, p. 648. 

Jj. Kooh dos(M i})od this spooios from two dried specimens in 
the Museum at Stuttgart, la})olle<l ‘‘Australia” only. The ditfor- 
ences iiy which be says it may be distinguished from /. vnsignis 
Thor., are that “the clearly smaller median eyes of the front row 
are more than their <liameter from the rear median,” and the 
joining by a dark longitudinal marking of the two median pair 
of muscle-spots on the back. The latter ft*atur(» seems a by no 
means uncommon vai-iation in any species, whenever the back spots 
are specially well developed, and the former is almost uni\ersally 
the c^ise with females of /. hi nig tils Thor. I have therefore great 
doiibt-s as to it being T*enllya se[)arato specie's; if it, is, the joining 
of the back spots is its only distinctive character. The Horn 
Ex}>edition had several specimens fi'om Cential Australia, both 
male and female, with back-markings a»s described, very flat 
cephalothorax, but front row of eyes equal, and I have similar 
from Victoiia, otherwise the same as 7. insignis. 

IsOPEDA SUBDOLA Thor. 

Holconia suhdola Thorell, Rag. Mal. e Pap. vol. iii. 1881, 
p. 304. 

Thorell himself describes this as a doubtfid species, the only 
difference from Koch's description of H. dolosa being in the 
colomtion of the back of the abdomen. 

From Cape York, N. Queensland. 

IsOPEDA COXSPERSA L. Koch. 

Tsopeda con^pm^sa L. Koch, Arach. Austr. 1875, p. 689. 

From Cape York. 

IsoPBDA FRBNCHI, nov. sp. (Text-fig. 89, p. 436.) 

Femwle , — The cephalothorax is red- brown with yellow hair, the 
mandible rather darker with bright red fringes. Lip and 
maxillae black-brown. Sternum jet-black, with veKety- black hair 

# 28 * 
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extending over nearly the whole of the cox®. The abdomen is 
yellow-bi'own, somewhat lighter underneath, and tliree piirs of 
dark spots visible on upperside ; four impressed longitudinal lines 
behind epigyne. Legs and palpi red-brown with yellow hair ; a 
nearly black spot on the underside of tibi® i. and ii. aiitorioily, 
renmindei’ silvery. Seopul® grey. 


Text-fig. 89. 



lao peda fren ch /. 

A, eycb of female; B, profile. 


The cephcdothm'ax in front is two-thrrds its greatest wirlth. 

The front row of eyes is ecpial and equidistiint, half a diainoter 
from margin of clypeus. The distance between front and rear 
median gi’eater than the dianjeter of fi'ont eyes. Hear median 
faHher from the side-eyes than from one another. 

On tibia iii. above aie two spines, none on tibia iv. 

The hair on the abdomen is somewhat coarse. 

Measurements hi millimetres, 

Loiij?. Broiid. 

Cephalothorax ... 11 | G| in fiont. 


Abdomen 14 11 

Mandibles 5 =c‘ front patella. 

Pat. & 

Coxa*. Tr. & fcm. tib. & tars. 

Legs 1. 5 12^ 13i Ui « 44| 

2. 5 m 13| . = 47 

3. 5 10'" llj 10 = 36i 

4. 5 11 111 11| « 39 

Palpi 2 4i 4| 4| « 15J 


Three females and one undeveloped male from Dimboola, 
Victoria, I have named after Mr, 0. French, Government Ento- 
mologist of Victoria, from whom I received them. ^ 

Three females in the South Australian Museum Collection from 
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Victoria have the same proportions, but there are no visiVjle spots 
on the back, the sternum and coxae are dark brown and not black, 
the hair on the abdomen is rather finer*, with wavy darker and 
lighter strmks on the sides of the abdomen, and one spine only 
instead of two on tibia iii. I do not think these differences are 
sufficient to justify a new species. 

Text-fig. 90. 

6 @ 7i Q) - 37 


A 



Isopi da I € ish manni. 

A, eyes ; 13, epigyne ; C, male palp. 


IsoPEDA LEisiiMANNi, nov. sp. (Text-fig. 90.) 

Female . — Oephalothoiux and mandibles red-brown, with yel- 
lowish-grey hair. Lip and maxillre red-brown. Sterrum dark 
brown, with neiuly black hair. Abdomen dingy reddish brown 
with giflyisli-yellow hair*, lighter on the underside. A darker 
brown median longitudinal stripe with scolloped pattern is just 
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visible. Legs and palpi red-brown, with thin long gi-eyish-yellow 
hair ; the coxce the same colour. 

The cephalotJwrax is slightly broader than long, and as long as 
tibia i., in front not quite two-thirds its gimtest width. The 
thoracic fovea is deep and long, the divisions between the cephalic 
pait and thoracic scar*cely visible; the cephalothorax sloping 
gently from sides to middle, is rounded but not high. 

The front row of eyes are tjquidistant, two-thirds the diameter 
of the front median apait, the side larger than the median, wliich 
are their diametei* from the rear median and half that from 
margin of the elypeus. The rear median are farther from the 
laterals than from one another. The first tooth on inner side of 
falx-sheath is larger than the other. 

There is one spine above on tibia iii., none on iv. 

The male has no distinguishable stripe on back ; the front eyes 
are equal and equidistant, rather more than half adia-meteu* apart, 
their dmmeter distent from the rear middle, which are farther 
from the side than from one another. 

Two spines above on tibia iii. and one on tibia iv. 


Cephalothoiux . . . 

Abdomen 

Mandibles 


Legs 


Palpi 


1 . 


2 . 

3. ’ 

4. 


Cephalothorax ... 

Abdomen 

Mandibles 


Legs 


Palpi, 


1 . 

2 . 

3. 

4. 


MemuremeuU in inilllm^'ires. 


Female. 


Long. 

9 

15 


liruad. 

10 


4:^ less than front- patella. 




Pat. A 

Mctat. 


L'ovic. 

Tr. A feni. 

til). 

& till s. 


4 

12 

5, 84 

124 = 

42 



m) 



4 

12 

15 

134 = 

444 

4 


10 

94 = 

33" 

4 

m 

11 

iT = 

30^ 

2 

H 

4 


15 


Male. 




Long. 

Broad, 





i 6^ 




13 

12 




H 

ss patella 

i. 





Pat. & 

Met at. 


Cox*. 

Tr. & fern. 

tib. 

& tara. 



16 6L 134 

18 « 

59^ 



(20) 



H 

17 

21i 

19 « 

63 

H 

U 

15 

13 « 

47i 

H 

14 

16 

15 » 

« 504 

2| 

H 

4 

5 -= 

17" 
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Albany, King George's Sound, W. Australia {Mrs. Leishnann). 
A male from Pertli, W. Australia, is larger and legs slightly 
longer in pi*oportion, but otherwise not distinguishable (in Brit. 
Mus. Coll., sent by Mr. II. W. J. Turner). 


Text-lig. 91. 

(£}- 14 - Q- 
6 



11-0- io-@- n 

6 

( 7)4 © 3 © 4 ^ -37 



Isvptda ntonlana. 

A, r>Ci> of feiiiale ; B, eyeh of male ; C, profile (of female). 

ISOPEDA MONTANA, UOV. sp. (Tcxt-fig. 91.) 

Male <£• Female . — Cephalothorax and mandibles red-brown, with 
yellow-bi*own hair ; lip and maxilUe black-bi*own with pale front 
edges. Sternum blat^k-bi*own with da-ik brown hail*, but not 
extending over coxje ; the latter, legs and palpi light red-brown, 
with {Wile brown upstanding hair. Abdomen «lingy yellow-gi'iy 
above, somewhat mottled, rather thick, long, fine grey or yellow- 
grey hair, with a dark browui spot in fi*ont, and three jxiii'S of 
muscle-spots. Underside gi*eyish yellow, with brow’ii circles 
round gill-covers, and brown streaks forming a distinct shield- 
pattern. White underneath patella and lower half of tibia i, 
and ii. 

The cephalothorax slopes gi*adually from the sides, flat above; 
fovea long, divisions between thomcic and cephalic parts scarcely 
distinguHhable. Cephalothorax as long hs tibia i.; mandibles 
shorter than patella \. 
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The front vow of eyes is straight, nearly eqtiidistant, throe- 
fourths of a diameter apart, their* diameter between front and rear 
median ; i*ear median fai*ther from side than from one another in 
male, e(piidistant in fen\ale. Clypeus one-third of front median. 

The first tooth on inner side of falx-sheath large, two next 
moderate, fourth very small. 

There ai*e no siiines above on tibia iii. and iv. The metatarsal 
joint of tibial palp of male is distinctly broad. 

Mecisnvements in millimetres. 


Male. 




Broad. 





Cephalothorax 

10 

1 11 





Abdomen 


8i 





Mandibles 

5 


Pal. & 

Mi'tat. 




T 

r. & fern. 

tib. 

& tark. 



Legs 

1. 4 

13 

5,11 

(l(i) 

15 

= 

48 


2. 4 

14 

18 

10 

s= 

52 


3, 4 

11 

12| 

11 

=: 

381 


4. 4 

11 

13 

i‘>i 


40.1 

Palpi 

... 2 



4.1 

= 



Female (not fidly developed). 




Long. 

Broad. 





Cephalothtn'ax 







Abdomen 

.... 9^ 

6 





Mandi))les 

Si 









Pat. & 

Ml'tat. 




Co\;t\ Tr. & foiii. 

tib. 

& tars. 



Logs 

1. 3 

10.1 

12 

11 

= 

36i 


2. 3 

111 

15 

12 

as 

4li 


3. 3 

9 

10 

9 

ss 

31 


4. 3 

9 

10 

10 

=; 

32 

Palpi 

n 

•4 

3 

4 


12^ 


Log, Maccdon, Victoria. 


IsoPEDA rococKi, iiov. sp. (Text-fig. 92.) 

Cephalothor*ax dai'k red-brown ; mandibles, lip, maxilla?, and 
sternum almost black-brown. Legs and palpi dark red-brown, 
with brown hairs all over. Abdomen yellow-brown above, redciish 
brown underneath ; very thick, long, coarse hair ; no pattern. 

The cephaJ^kihorax is rather sloping at the sides, st^p at rear, 
convex above. A long fovea followed by a depression almost to 
second row of eyes. Cephalic side-depressions clearly marked. 

The front row of eyes is slightly procurved, equidistant ; side- 
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eyes larger than median, the latter slightly more than their dia- 
meter from those of the rear row, whicdi ai*e nearer to one 
another than to their laterals. Clypeus about equals diameter of 
front median eyes. 

One spine on tilaa iii. above, none on tibia iv. 

The metatarsal scopula only reaches halfway to base on i., ii., 
and iii., one-fourth on iv. 


Text-hg. 92. 


O O 

O o O O 




Isopeda pococl. u 
A, eyes j D, profile. 


MeccsLirements in millitnelres. 


Ccphalothorax . . , 

AlKlomen 

Mandibles 



Female. 

Jjong. 

Broad. 

14 

1 

\14 

18 

12 


7 = front patella. 


Legs 


Palpi 


1. 

Cox 33. 

6 

Tr. & fern. 

IG 

Pat. & 
tib. 

7,11 

Mot at. 

& turs. 

17 


57 

2. 

6 

18 

(18) 

19 

19 



62 

a! 

5 

16 

15 

13 

= 

49 

4. 

5 

15 

15 

15 


50 

. . . 

3 

6 

5 

5 

= 

19 


Cephalothomx ... 

Abdoifli^n 

Mandibles 


Long. 

12 

12 

5i 


Male. 

Broad. 



shorter than front patella. 
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Legs 

.... 1. 

Coxa). 

5 

Tr. k fern. 

17 

Pat. & 
tib. 

7, 13 

Motat. 

& tars. 

19 


61 

2. 

h 

19 

(20) 

23 

21 


68 


3. 

4 

14 

16 

14 


48 


4. 

4 

15 

16 

16 


51 

Palpi 



5 

4 

6 


174 


Two dried specimens, Austiulia only, in Brit. Mus. Coll. 
Text-iig. 93. 

92 @ 85 @ ^ ^ I “ 

3i 


6 



Isopeda tepperi, 

A, eyes of female j B, profile. 

IsopEDA TEPPERI, nov. sp. (Text-fig. 93.) 

This species difters veiy slightly from Thorell’s and L. Koch’s 
desci'iption of Isopeda peasleri Thor. But it has no transverse 
stripe behind the genital fold. In the Adelaide specimens the fi-ont 
side-eyes in the female, as in the male, are somewhat larger than 
the median, and the latter nearer to the side than to one another. 
Two spines above on tibia iii. and iv. instejid of one. In the 
Kangaroo Island female the front row eyes are all equal, and 
tibia iv. has only one spine, which brings it still neiirer to 
/. pesaUri, 

The is red-brown; the mandibles, lip, and sternum 
blaek-brown with yellowish hair and bristles. 

The sternum is black, with black hair extending over the two 
front cox» and jm^ially over the two real*. 

The abdoimn is yellowish-brown, with ratliei* coarse matted 
hair, three pairs of muscle-spots showing on the upi)ei’ side, and a 
slightly impressed shield- pattern on the under. 

Mecmirementa in millimetres. 

Female. 

Long. Broad. 

Cephalothorax ... 9 | g 


Abdomen 11 8 

Mandibles 4 shel ter than pat. i. 
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Pat. & 

M«tat. 





COXJD. 

Tr. & fftin. 

tib. 

& tars. 



Legs 

1. 

4 

10 

U,7 

lOi 

= 

36 





OU) 



39 


2. 

4 

11 

13 

11 

= 


3. 

4 

9 

9 

8 

=s 

30 


4. 

4 

94 

H 

9| 

= 


Palpi 


... 2 

4 

3 

3 

= 

12 




Male. 







Long. 

ILoad. 





Ce]>halothorax . 

.. 

9 






AbdoiiK'ii 


8 

54 





Mandibles 


4 = 

pat. i. 

Pat.& 

Mot at. 





Co\‘Ai. 

Tr. & feiii. 

til). 

& tars. 



Li'gs 

1. 

4 

11 

5, 9 
(14) 

12] 


411 


2. 

4 

12 

14! 

134 

= 

44 


3. 

4 

10 

iT 

10"' 

= 

35 


4. 

4 

10! 

114 

114 

== 

374 

Paljii 


2 

34 

3^ 

44 

= 

13'^ 


Log. (S y , Adelaide {Xoack)\ ? Kangaroo Island {Te2)per). 


IsOPEDA FLAVIDA L. Koclu 

1 Hopeda Jlavida L. K(x;h, Die Arachn. Austr, 1875, p. 686. 

In the Keyserling Collection, British Museum, is a non-adult 
male, and 1 have several females (all young) apparently the same 
fi-om Maeedon, Victoria. Hie eyes are gn‘eri on black rims. 
t)n all (young) there is one spine above on tibia iii. but none on 
tibia iv. 

The nieai?ureinents of Keyserling's male are as follows : — 

Long. liroad. 

C(‘phalotliorax ... 5 5 


Abdomen 4 3 

Mandibles 2 

Pat. & Mftat. 

Tr. k tViii. tih. & tnr.s. 

Legs 1. 2 U 8.1 7h = 24^ 

2. 2 6* " 

3. 2 6"' 64 6 = 204 

4. 2 64 6.1 64 = 214 

Palpi 1^ 2" 2'' 3"' = 84 


Loc. Bowen, Sydney, Maeedon. 

IsOPEDA VASTA L. Koch. 

Jsopeda vasta L. Koch, Die Arac*hn. Austr. 1875, p. 681. 

In Keyserling Collection is an adult male and subadult 
female, both from Brisbane, 
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The mandibles of both are smooth and broad, the female 
remarkably ix)unded and kneed at base. 

There is a black sloping streak at the base of femur i., and a 
similai‘ dark brown sti*eak at base of tibia i. 

In both sexes a spine on tibia iii. above, none on iv. 


Measitrements in millimetres. 


Female. 


Cepluilothorax , 

Abdomen 
Mandibles 

... 

Long. 

H ■ 

111 

4 

Coxae, 

Bi-oad. 

\H 

181 

8i 

H 

Tr. & fern. 

Pat. & 
tib. 

Metat. 

& tarH. 

Legs 

1. 

3 

9 

(11) 

10 


2. 

3 

10| 

12| 

11 


3. 

3 

7 

9 

7 


4. 

3 

8 

9 

9 

Palpi 


2 

. H 

3 

3 


Long. 

Cephalothorax ... 7 

Abdomen 7j| 

Mandibles 3 

Oovit*. 

Legs 1. 3 

2. 3 

3. 3 

4. 3 

Palpi 2 


Male. 

Broad. 

7 

H 

2 = pat. i. 



Pat. & 

Mft'at. 

Tr. & fein. 

tib. 

& tars. 

10 

12| 

12 

12 

14| 

14 

9| 

8 

8 

10 

H 

10 

4 

21 

H 


ISOPEDA PESSLERI Thor, 


33 

37 

26 

29 

11.1 


37i 

43 ^ 

sb! 

13 


Jsopeda pessleri Thor, Ar. non. Nov. Holl., 6fv. K. Vet.-Akad. 
Fdrh. 1870, no. 4, p. 684. 

Jsopeda pessleri L. Koch, Die Arachn. Austr, 1875, p. 684. 

Log, Queensland and New South Wales. Some South (Adelaide 
Mus.) and Central (Horn Exp.) Australian specimens ai^ very 
close to this, but larger, and probably not the same. . 


ISOPBDA VILLOSA L. Koch. 

Jsopeda viUosa L. Koch, Die Arachn. Austr. 1875, p. 687. 

Log, Sydney (X. K,). Specimens from Victoria and South 
Australia I attribute to this — they have eight spots on back, two 
middle pairs conjoined; also a female sent by Dr. Brom from 
Muldiva, Queensland. The latter measures in millimetres ; — 
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Long. 

Droad. 




Cephalothorox 



{l2i 

14 • 




Abdomen 


19 




Mandibles 


6 


Put. & 

Mctat. 




Co VIC. 

Tr. & fom. 

tib. 

& tars. 


Logs 

1. 

H 

121 

61, 91 

141 = 

47i 





(\iSf 



2. 

H 

14i 

18 

15} 

521 




12^ 

12 

10} 

39 


4. 

4j 

121 

121 

ir = 

401 

Pal])i 


... 

4 


11 

17'' 


94. 




B 


Isopeda leai, 

A, 0} t's of tenmle ; li, opigyne. 

Isopeda leai, nov. sp. (Text>fig. 94.) 

Female , — The cephalothorax and mandibles ai’e red-brown, the 
latter with greyish-yellow bristles; the lip and maxilhe dark 
brown ; sternum black-brown, the dark hair spreading over the 
coxae. The abdomeui in pale brown, with a darker bi'own scolloped 
longitudinal stripe above; yellow with brown ii-regular spots 
below ; a faint dark stripe behind epigyne. The legs and palpi 
are reddish covered with fine silky brownish-yellow hair. The 
\inderside of patella and middle of tibia i. and ii. silvery white, 
brown e.?ch end ; scopulse dark gi'ey. 

The cephalothorax is rounded, moderately high, depression 
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between cephalic and thoracic parts well marked, median sulcus 
mther lon^. 

The front row of is straight, the laterals are larger than 
the median, which are half their diameter apart and the same or 
rather less from tlie side; the clypeus barely one-third their 
diameter ; the front and rear median are barely the diameter of 
the latter apart, the diameter of the re^ir three- foiu’ths of front ; 
rear row straight ; middle eyes two diameters apart and slightly 
more from the laterals. 

The teeth on the inner falx-sheath are three large and one very 
small. 

One spine above on tibia iii., none on tibia iv. 

Mea^itrewfints in rnilUvietrns, 

Long. liniad. 

Cephalothomx ... 9 | 9 f*<^Dt. 


Alxlomen 16 10 j 

Mandibles^ 4 less than front pa tfdla. 

Pat. & M(*tnt. 

Covaj. Tr. & fom. tib. & tars. 

Legs 1. 10 44, 9| 12 = 374 

( 12 ) 

2. 3^ 12 13 12 = 404 

3. 34 9 10 9 = 31 1 

4. 3.5 9.| 10 10 = 33 

Palpi 14 4 iq 3i = 124 


One female from Adelaide, sent to Brit. Mus. by Rev. T. S. 
Lea. 

This species is rather close to /. frenchi^ nov. sp., from Victoria, 
and /. aaunderai^ nov. sp., from West Australia, both of which 
have the same deep velvety-black sternum, the colour extending 
partly over the coxae. It differs from both in a rather smaller 
cephalothorax, in the eyes of both front and rear rows being 
nearer together, the side-eyes larger than median of front row, 
and closer together than in the former. 

IsoPEDA ARDROSSANA, nov. sp. (Text-fig. 95.) 

Female , — The cephalothorax is red-brow n ; mandibles dark 
red-brown wdth long pale yellow hair ; lip and maxillee dark brown ; 
sternum black- brown with long thick hair extending over coxfe. 
The abdomen is dingy yellow-brown above, paler "below, with a 
transverse black band behind the epigyne. The legs and palpi 
are bright orange with long silky hair, darker bands on tibiae i., 
ii., and iii., silver in between and under patella ; scopulas dark 
grey. 

The oephahihorax is flatter than in /, leaiy to which also it 
is rather close, but the front-row eyes are equal and eqiiidistant, 
two-thirds of their diameter apart ; the medians rather more 
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than their diameter from those of the rear row, which are also 
equidistant, more than twice the diameter of rear median apart, 
these are three-fomtlis the diameter of front eyes ; clypeus one- 
half of front median. 

There are two spines above on tibia iii. and one on tibia iv., 
of one leg only, the other having no mark. 


Text fig. 95. 

0 10 @ 10 ^ 10 





Isojteila a rd rosm nn . 

A, of foiiialc; H, prulilr. 


Measnrf"iuents in 'millimetres. 




Lonj?. 

Broad. 




Oephalothorax , 


11 

til 




AbdoiiH'n 


K) 

11 




Mandibles 

... 

5 = 

front patella. 







]’at. & 

Motat. 




(V)\a\ 

Tr. & tViii. 

t.l.. 

& tars. 


Legs 

1. 

4 

18 

14i 

18 

44.1 


2. 

4 

14 

17 

14 

49*^ 


5! 

4 

ii.i 

12 

lOi 

88 


4. 

4 

Hi 

13 

12 ' 

4()i 

Palpi 


... 8 

41 

4 


16 


One female in South Ausiiuliau Mnsenm Collection, sent by 
Mr. E. H. Oadd from Ardrossjin, South Austiulia. 

IsoPEDA PENOELLYA, nov. sp. (Text- fig. 96, p. 448.) 

Femah , — Oephalothorax bright red ; mandibles, lip, and 
ma.xill«e red- brown with greyish-yellow hair ; sternum dark brown 
with dark brown hair, paler in front. Abdomen brownish yellow 
with dark brown spots in front, behind which darker brown with 
brown hairs in ‘thick transverse stripes ; a dark brown stripe 
reaches from the anterior end into the dark brown mass. Under- 
side yellow-brown with irregular small browui spots, a narrow 
dark transverse stripe behind genital fold, and a faint broad 
shield-iiepression. Legs bright orange-brown above, duller under- 
neath, thick yellowish upstanding hair; dark grey scopulas. 
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Cep7i,alothorax somewhat high, sloping from sides and rear in 
an almost continuous curve transversely and longitudinally. In 
front two’thirds the greatest breadth. 

Front row of eyes straight ; laterals only slightly larger than 
median, equidistant, three-quarters of diameter of median apHii:., 
front and rear median the diameter of front side-eyes apart ; 
clyp(*us half of front median; rejir median eyes nearer to one 
another than to the side- eyes. 

On tibia iii. above is one spine, none on tibia iv. 


Text-fig. 96. 



B 


Jsopeda 

A, ('yes of female; H, profile. 

2ler(8K7*e'fiie7Us in millimetres^ 
Long. llroad. 

( 7 

Cephalothorax ... 11| 1 iii 


Abdomen 14 ll"^ 

Mandibles 5 shorter than pat. i. 

Pat. Metnt. 

Coxte. Tr. & fern. tib. & tarh. 

Legs 1. 44 i;]A 64,10 14 = 484 

(f6.i) 

2. 44 15 18 154 = 53 

3. 44 ’ 12 13 114 = 41 

4. 4| 12 13 13" « 42^ 

Palpi 2 5 44 ^ = 16 


One female from Pengelly, West Australia, and two from 
Darling Ranges, West Australia, sent by Mr, B. H*. Woodward, 

IsoPBDA SAUNDEBSi, nov. sp. (Text-fig, 97.) 

Female . — Cephalothorax and mandibles dull red-brown ; lip and 
maxillaB dark brown, fringes orange ; mandibular bristles greyish 
yellow ; sternum black-brown, with thick matted hair exi^nding 
over coxiB. Abdomen greyish yellow, with longitudinal g^olloped 
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brown stripe, yellower imdernoath with short pale yellow hair ; 
darker stripe behind epigyiie, more or less developed in difiereiit 
specimens. Legs and jmlpi dull reddish brown, pale yellow-grc^y 
hail s ; dark grey scopulas. 

The cepJialothorax is modemtely high, rounded rather broadly 
in fi’ont. Mandibles short and broad, much I’ounded at base. 

The eyes of the front row arc nearly espial and equidistant, 
three fifths diameter apart and same distance from tlie margin 
of the clypeus. The i*ea,r row is slightly procurved, the eyes are 
ecpiidistant, twie.e the diameter of their median apart, which 
are four-fifths diameter of front. The front and rear medians are 
distant one and a half times the diameter of the rear median. 

The Ugs are short and stout. Two spines above on tibia iii., 
but where sometimes missing the mark of posterior spine is not 
visible, none on tibia iv. 

Ilie scopula on metatarsus iv. thins oft’ tow’urds the base. 
Text-fig. 97. 

^ (£) B e - 4-0 

6 

/T 





Isopeda saundcrsi. 

A, oyoB of female ; B, profile. 


Measureimuts in millimetres. 




Long. 

Broad. 




Cephalothorax 


9 

f 5| 

19 




Abdomen 

, . . 

15 

11 




Mandibles 


4 = 

front patella. 







Piit. & 

Mrtat. 




Coxaj. 

Tr. & fern. 

tib. 

& tars. 


l.egs 

1. 

3 

n 

11 

10.4 

34 


2. 

3 

loi 

12 

iT 

3q 


3. 

3 

8 

9 

8 

28 


4. 

3 

8 

9^ 

94 = 

30 

Palpi 


... u 

H 

H 

H = 

12 


Two fftmalas from Chapman River, West Australia, were sent 
to irtrit. Mus. by Mr. W. Sunders. 

,Proc. Zool. SOC.--1902, Yol. II. No. XXIX. 


29 
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Text-fig. 98. 

^ 9 0 9 0 9 ^ 



($’8070 8 % 

6 

*©"© j 

B ' 

Isopeda tietzi. 

A, ej ts of fenmle ; B, <^yes of male. 

Isopeda tietzi, nov. sp. (Text-fig. 98.) 

Female, ^Oephalothorax red-brown, covered with fine cloK('ly- 
lying yellow hair; mandibles dark(T red-brown, long yellow ish-gn*y 
bristles ; lip and maxilla' dai*k red-brown to black-brow n ; sterninn 
black- brown, with thick velvety-black hair extc'iiding over the 
coxae. Legs yellow-brown, with dingy yellow hair; silvoy-white 
below the patella, brown at ejich end, and silvery- whit(‘ in middle 
underneath the tibia of first and second pairs, faint(?r on third 
and fourth. Abdomen yellow-browm above and below, a (hu'k 
stripe behind the genital fold and impressed shield-pattern. 

The males vary from the same colour as the femah's to lighter 
yellow-brown and rather lighter mandibles, lip, and maxilke. In 
one specimen the eyes are yellow on distinct black rims, in the 
others all yellow. 

The cepiudothorax is moderately high, and rounded some distance 
from the sides, a deep and long fovea with faint side strife. The 
front row of eyes is slightly procurved, the side larger than the 
middle and only hfilf the distance from them that the latter are 
from one another. The rear row are equidistant, and the distance 
between front and rear median gi-eater than the diameter of the 
front median. 

On tibia iii. in the females is one spine above, in the males two 
on tibia iii. and one on tibia iv. 

Memurements in millimetres* 

Fimiale (largest). 

Loii^. Broad, 
tv J front. 

1 9 
15 11 

4| slioiter than fi-ont patella.. 


Cephalothorax ... 

Abdomen 

Mandibles 
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Pat. & 

Metat. 





(N)xa*. 

Tr. fcm. 

tib. 

& tarn. 



rc},'.s 

1. 

:5.i 

10 

12 

11 

= 

30i 


2^ 

:$.+ 

11 

13 

lU 

:=r 

39 


3. 

31 

9i 

9i 


= 

31 


4. 

:?l 

10 

10 

10 

= 

33i 

Palpi 


2l 

4 

4 

4 

= 

14^ 



Male (largest). 







Lonix. 

Iboad. 





Ct‘pljal()tli()rax 


8 

1 » 





Abdomen 


8 

t) 





Mandibles 


31 









r 

at. & 







33*. A f«*in. 

t>b. 

it tars. 



Lfgs 

1. 

3 

11 

13 

13 

= 

40 


2^ 

.3 

13 

1 1 

14 

= 

44 


3. 

3 

9 

9 

9 

= 

30 


4. 

3 

m 

lOi 

11 't 


35.1 

Palpi 


... 2 

4*^ 

3" 

5' 

= 

14"' 


jVlalps au<l IV'iimk's from Adelaide* and environs sent to tlie South 
Australian Museum hy Mr. A, Tietz, and one male from Victoria 
by Prof. Spencer. 

Text-fig. 99. 


(4^ 13 ® n ® '3 ^ -55 



B 

Isopeda woodwardi. 


A, ejes of female; D, epijfyne; C, upper^side of abdomeu. 


JsoPEDA wooDWARDi, nov. sp. (Text-lig. 99.) 

Cepluilothornx red-brown, darke^r in front., yellowish 
hair; mandibles, lip, and umxilho black- brown, brown bristles, 
• 29 * 
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light red fringes ; sternum red-brown, yellowish-brown hair. 
Abdomen dingy yellow-brown above, brighter below ; three pairs 
of dark spots on back, the anterior and posterior pairs being 
round, and the median longitudinal lines as described by L. Koch 
in his /. dolosa and /. mUo$a ; rather long (low'nlying yellow liair ; 
on the underside only a slightly darker coloured narrow transverse 
stripe behind the genital fold, and a faint shield-pittern. The 
legs and palpi are bright reddish brown, with long upstanding 
bi'own hair, the scopulae darker yellowish grey. 

The cephalothorcux is rather flat, rounded at sides and broad in 
front ; clypeus low, with a long and deep median sulcus, but only 
faint side strise. 

The front row of eyes are equal in size, the median pair being 
iieai'ly two-thirds their diameter apaH and nearly half as much 
again from the laterals, the row being straight, they are their 
diameter from the median of the rear row, which are two and a half 
diameters apart (three-quarters of median) and tliree from their 
laterals. 

There are no spines on the upperside of tibia hi. or iv. 

This is veiy like Isopeda villosa L. Koch, and the specimens 
from Centi*al Australia (Horn Exp. pt. ii., Zool. p. 339) which I 
took to be /. dolosa L. Kodh. It differs from the former in the 
front eyes being equal instead of latemls largest, and the side- eyes 
farther from middle than the latter are from one another, and the 
reiir median nearer together than their distance from the side; 
the tmnsverse stripe on the underside of the abdomen and the 
sternum are not so dark. They also differ fi*om the lattcT in 
having the front row of eyes farthei* ajwirt and not equidistfiht ; 
legs longer in proportion, and cephalothorax not quite so flat. 


Measure'imnts in miUin\stres. 


Ciqihalothorax ... 

Abdomen 

Mandibles 


Legs 1. 


2 . 

3. 

4. 

Palpi 


Long. Broad. 

“i {ll! 

13| 

H 


Coxae. 

Tr. & fcin. 

Pat. & 
tib. 

Metat. 
& tars. 

5 

13 

6,11 

15 

5 


(17) 

20 

17 

5 

12 

11 

10 

5 


13 

.-Hi 

n 

5 

4 

5 


One female from the interior of S. Australia, sent to 
by Mr. H. P. Woodward. 


= 50 

= 564 

= 38 ^ 

= 41 

= 16 i 

Brit. Mus. 


ISOPEDA EOBCSTA L. Koch. 

Isopeda rotmsta L. Koch, Die Arachn. Austr. 1876,^). eW. 
Koch described this from a single female in the Vienna 
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Collection. He says the rear middle eyes are times as far 
from the laterals as from one another. There ai’e two dried 
specimens (females) in the Brit. Mus. Collection, without localities, 
which I refer to this — Koch^s specimen had no locality other than 
Australia. 

In those I have examined the eyes are bhick on yellow rims; 
except in this, the want of blat‘.k markings, and the longer distance 
between median and side lefir eyes, it is very near to my /. wood- 
wardi, above. 

ISOPEDA CORDATA L. Koch. 

Impeda cordata L. Koch, loc, cit, p. 694. 

Koch descTibed this from a non-adult female from Sydney and 
distinguishes it by the rear row of eyes being slightly recurved 
and having no scopula on metatarsus iv. 

It has not been recorded since, and is a somewhat doubtful 
species. 

JSOPEDA inUSUTA L. Kocli. 

Isopeda hirsuia L. Koch, loc. cit. p. 693. 

A male from Bowcui, Queensland ; not recorded since. 

Has a light-coloured sternum, flat cephalothorax, no spiiujs on 
tibia iii. or iv. above ; front row of eyt‘s ecpial and (equidistant, 
v(‘ry ni^ar the margin of the clypeus. It only seems to difler 
from /. inslyiiis Thor, inliaving the front eyes farther apart. 

Isopeda aurea L. Koch. 

Isopexla aiirea L. Koch, loc. cit. p. 696. 

Koch described a male and female (both young and undeveloped) 
from Port Mackay. 

There is in the Brit. Mus. Collection a magnificent specimen 
(female) which 1 take to be the full-grown of his species, from 
Queensland also. it is red-browm, tliickly covert'd witli pale 
yt'llow to oniuge hair, the femora with brown spots undt'rneath. 

13ie metisurements are as follows : — 





Droad. 




Ct'phalothorax 


10]- 

f lOi 

117 




Abdomen 


16 

u 




Mandibles 

... 

9 = 

front patt'lla. 







Vat. & 

Motut. 




COXJB. 

Tr. & fom. 

tib. 

& tiirs. 


Logs 

1. 

6 

20 

25 

22 = 

73 

2. 

7 

22 

28 

24 

81 


3. 

6 

17 

19 

16 

58 

• 

4. 

7 

18 

18 

18 = 

61 

Piiijn 


.. H 

B 

8 

7 = 
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ISOPEDA FLAVIBARBIS L. ICoch. 

Described from a non-adult female from Sydney ; not recorded 
since. 


Genus Zaciiria L. Koch. 

Zachria L. Koch, Die Arach. Austr. vol. ii. p. 649. 

Zachria Simon, Hist. Nat. de.s Ar, vol. ii. p. 45. 

Ty})e, Z,Jlavicomxi L. Kocdi. 

As M. Simon remai'ks, this genus diflbrs from Isopeda L. Koch 
in tlie somewhat longer ceplialothorax. 

The two distinguishable si)eeies may be diagnosed as follows : — 


Abdomen brownish yellow all over, no stripe fluvicotna L. Koch. 

Abdomen brownish yellow', a darker brown stripe, wid(‘st 
anteriorly and narrowing to rear, the whole length of 
back from front to spinnerets ohlonga L. Koch. 


Zacuria flavicoma L. Koch. 

Zachria flavicoma L. Koch, Arach. Austr. vol. ii. p. 650. 

Zoc. King George’s Sound. Female only de.scribod. No record 
since. 

Zachria oblonoa L. Koch.' 

Zachria ohlonga L. Koch, L e, p. 651. 

In the British Museum (Keysoiling Collection) is a specimen 
labelled Zachria ohlonga L. Kcxjh, from Sydney, a female, which 
agrees with Koch’s description ami is no doubt correctly named. 

The eyes are in eveiy respect those of an Isopeda^ tlie ceplialo- 
thorax flat above, luther steep at the sides and rear. Tlie epigyno 
agreed with Koch’s drawing, but the sjiecimen was half-moulted, 
and on I’einoving the skin the new one underneath is of true 
Iso 2 >eda form. The mandibles are much kneed at base; three 
teeth on outer and two on inner falx-sheath. 

The ineasureiiients in millimetres are as follows : — 




Long. 

Hroad. 




Ceplialothorax 

... 

9 

{?"■ 

front. 



Abdomen 

.... 

14 

8 




Mandibles 

.... 

4 = 

= front patella. 







Pat. & 

Mctat. 




Coxa*. 

Tr. & fern. 

til). 

& tars. 


L(“Ks 

1. 

3 

9 

10^ 

9 = 

31^ 

35 


2. 

3 

10 

12 

10 = 


3. 

3 

7 

9 

7 « 

26 


4. 

3 

8 

9 

8 = 

28 

Palpi 

... 

H 

H 

H 

H = 

12 


Koch desciibed a Zachria hcemorrhoidalis from Sydney from a 
quite small, not adult female. Judging from his desorption it 
appeal’s to be a young specimen of Z. ohlonga, * 
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Genus Typostola E. Sim. 


Tyjwstola E. Sim. Hist. Hat. des Ar. vol. ii. p. 44. 

Type species, T, harhata (L. Koch). 

M. Simon removes this species from Isopeda and makes it the 
typ(i of a now genus on tlie sti-ength of the somewliat larger size of 
the rear median eyes compared with the laterals, and tlie curious 
development of a rmiss of very long and stout plumose bristles on 
the inner side of the mandibles and the outer side of the maxilla). 

In the s])ecimens in tlie British Museum (two females and 
a maJe) the former point is not by any means clearly shown, but 
in the male palp tlie spiral siqjport and flagellum are only par- 
tially developed, being in fact in the intermediate stage; it is 
theri'fore, I think, a <|uite go(xl genus. Tlie outer mandibular 
teeth are also five, instead of the four in Isopeda, The com- 
parative neai'iiess of the i*ear inid<lle eyes in some cases makes 
the eye-s(prire longcu* than broad. 

The female specimens in the British Museum difler from one 
anothm* in minor j)(>iuts, an«l considerably from the male. All 
three, so far as can be judged, are difierent from L. Koch’s 
T. harhata^ but it must bo remembered tliat they ar(» all single 
specimens. The Kov. O. P. (Jambri<lge has a fine female agreeing 
with the lai’gest T. maynifica, which he was good enough to allow 
me to inspect. 

The following synopsis shows the chief points of difFercnco. I 
am not (piif e satisfied as to how far 7\ 'oiajor really difiei^s from 
7\ harhata L. Koch, but his drawing of the ej)igyno, if correqt 
and from a fully adult specimen, should be conclusive. 


A. Lip find mavdlip yellow-brown. Roar side-eyes longer 
than the front laterals and clearlv much larger than the 
rear muldle, at least in male. Cephalothorax shorter 
than tibia iii. . ..... 

R. Lip and ma\ilhe d:irk or nearly black-brown. Front 
and rear laterals of eijual diameter. 
aL Lip and maxilla* scarcely any lighter at extremities. 
Cejduilothorax clearly longer than broad, as long a.s 
tibia iv. and in front as ide as the mandibles are 
long .. .... 

tb Lip and maxilhe mnch lighter at extremities than in 
the ahov<*. Cephalothorax as broad as long, clearly 
longer than tibia iv., and VMder in front than man- 
dibles are long. 

The jioints of the chitinons oval of the opigyne 
widely apart at base. Rear middle eyes more than 

one and a half times their diameter apart 

Ifi. Chitinons oval of ejiigyne closed at base {»ec, Koch). 
Rear middle eyes only slightly farther apart than 
their diameter 


hrnomij nov. sp. 


magttijica, ni)\ sp. 


mnjorj nov. sp. 


harhata L. Koeli. 


Typostola BROOMl, iiov. sp. (Text-fig. 100, p. 450.) 

Cephalothorax, lip, and maxilla? orange-bi^own ; mandibles tluj 
sapfie but darker ; beard jyale orange ; sternum and coxtr yellow 
with pale yellow hair ; legs somewhat darker ; scopulie dark 
Ab(^moii^dingy orange with yellowish-gr(*y Imir, both ligliter on 
luidorsido, no signs of any patten 
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The cephahihorax very slightly longer than broad, narrowing 
in front to half its width ; fovea rather long and deep, with 
clearly-marked depressions bordering the cephalic part. 

The front row of eyes are equal in diameter, half of same from 
margin of clypeus ; the median are less than one-third of their 
diameter apart and only half of the same distance from the 
laterals, three-fourths of their diameter from the rear medians, 
which are slightly less than that distance in diameter and slightly 
farther apart. The rear row is straight, but the latonils are 
larger than the front laterals and a little farthei* from their 
median than the latter are apart. They boai* to the latter in 
diameter the proportion of 8 to 5. 


Text-fig. 100. 





Typostola broom i, 

A, eyes ; B, profile ; C, support in male palp ; D, flagellum of male palp. 

There are no spines on tibia iii. and iv. above. 

The scopulsB extend thickly to the base of metatarsi i., ii., & hi., 
and there is further a thick coating of hair on the underside of 
the tibia to the base of patella. The fourth pair of legs have been 
reproduced from the coxa and are abnormally small. The under- 
side of the palpi has a thick divided scopula to the base of the 
femoral joint. The palpal flagellum and supporting-drum have 
about three spirals only, the latter on account of it^®^shoi^ness 
being cup-shaped. 
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The measurements in millimetres are as follows : — 
Long. Broad. 

Cephalothomx ... 9^- | 4;> in front. 


Abdomen 11 8 

Mandibles 5 shorter than patidla i. 

Pat. & Motat. 

Coxa?. Tr. & fein. tib. & tars. 

Legs 1. 4 17 21 20 = 02 

2. 4 18 23 22 = 67 

3. 4 12 16 14 = 46 

4. 4 9 12 12 = 37' 

Palpi 2^ 5 5 4.4 = 17 


Olio male from Miildiva, N. Queensland, sent by Dr. Broom. 
Text-fig. 101. 



C 

Typostola magn \fi ca . 

A, eye.s ; B, profile ; C, epigyiic. 


Typostola maonifica, nov, sp. (Text-fig. 101.) 

Cephalothorax red-brown, somewhat dai'ker about the eye-space; 
mandibles black-brown; lip and maxilla 3 dark red- brown, only 
slightly paler at upper edges, beards pale orange. The sternum 
and coxse are bright orange, the front two pams of the latter being 
somewhi^ darker than the posterior, the haii’ and bristles pale 

* Abnormal. 
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yellow. The legs and palpi ai’e red-brown above, paling to lighter 
red below; general hair-covering yellow, but scopiihe dark grey. 
Tlie abdomen is a dingy greyish yellow above and below, three 
paiis of darker spots on the upperside; epigyne dark brown 
all over. 

The cephalothorax is clearly broader than long, rounded at sides, 
square in front, where it is as broad as the rather stout mandibles 
are long. It is almost flat from the rear row of eyes to the lear 
slope, but slopes rather gradually from the sides; the median 
fovea is long and distinct. 

The front row of eyes is slightly procurved, the laterals being 
half their diameter from the imirgin of the clypeus ; the medians, 
which are a little smaller, being tln*ee-foui*ths. They are equi- 
distant, less than one-third of their diameter. The rear row is 
straight, the laterals tlie same diameter as front laterals. The 
median pair are clearly smaller, four-flfths the diameter of fjont 
median, from which they are distant ra.thf'r more than their 
diameter and the same distance apart, fi-om their lat(‘ral they are 
nearly two of their diameters distant. The median eyo-squaro is 
rather longer than broad. 

The teeth on the mandibular shoixth are large and powerful, on 
the inner side four large and one smaller, on the outer one large 
and one medium-shiod. 

The legs are long and powerful and somewhat cylindrical ; thick 
scopulfe to base of metatfirsi i., ii., and iii., two-thinls of meta- 
tarsus iv. ; matted hair underneath the other joints except femur. 

No spines above tm tibia iii. or iv. 

The ahdo'tmn is brojxdly ovate, covered with a thick mat of 
downlying hair ; on the underside four longitudinal impressed 
lines form the intlication of a shield. The epigyne is a bvosul 
oval with wide chitinous margin, and well-formwl longitudinal 
median ridge dividing the inner portion, which is the same dark 
colour as the outer. 

The measurements in millimetres are as follows : — 


Lon^. Broad. 

Cephalothorax ... 17| { icj 


Alxlomen 22 17| 

!Mandibles 9 

Put. & 

Coxjr.. Tr. & fetn, tib. & tars. 

Legs 1. 6 23 9,22 28 = 88 

( 31 ) 

2. 6 251 35 29 = 95] 

3. 6 19 234 20 « C8| 

4. 6 20 7,174 24 = 74 

(244) 

Palpi 4 9 § 84 a* 30J 


The Rev. O. P. Cambridge has one female with elight&y loijiger 
legs than this one, sent by Mr. I). Le SouiSf to tho British 
Musoum ; both are Bom Queensland. 
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Typostola major, nov. sp. 

Cephalotliorax lod la^owii, somewhat darker in front, cloth(*<l 
with short yellow liair, nearly white between the eyes; mandibles 
black-brf)wn ; beard r(‘d-brown ; lip and maxilla' red-brown, pah^ 
in front, fringe's orange, beards pale 3 H‘ 11 ow. Bternum and coxa^ 
eminge, the front om*. of latter ihickl>' covered wdth long yellow 
hair, otlu'i's l)are. Legs l)riglit reddish brown. Abdomen dark 
brown with brown hair. 

The cephulotliorax is very slightly' longer than broad, <listinctly 
long(‘r than tibia iv., its srpiare front is more than one-half its 
greatest breadili, and ch'arly broader tlian the mandibles are 
long. The median fovea and tln^se at junction of cephalic part 
rather indistinct. 

Both l•o^vs of eifPS ai’e straight, tin' laterals erpial ; the e 3 ^es of 
the front row are ecpndistant half the dijiinater of the median 
which are four-fifths the diaimder of side, and their diameter 
distant from the rear median ; the latter aie more than once and 
a half of their diameter apart, being three-fifths of laterals, and 
mor(' than t wice their* diameter* from the latter. The median ey^e- 
s(piai*e is as broad fvs kmg. 

The ahdoDien is ovate, truncate in fr*ont, thickly'^ covered with 
ooar.se dtrwnlying hair ; three pairs of mu. sole-spots ahove and 
four longitudinal hair-lines on underside as in T. ma<pnjica. ^J^ho 
epigyuie is white in the median area instead of dark-coloured as 
in th(' la.st, and is fiat without any median ridge, the j>oints of 
the hoi-sesh(»e chitirroiis frame being w^ell apai-t as in the Isopeda 
tj^jie generall}". 

1'he Ipgs are compai*atively rather shoi’tei* tha.n the above and 
thickly* covered witli dow'nlying hair; the femora und(‘rneath 
with long ujrstanding bristles. The palpi are thickly covered with 
hair on all joints and, without the maxillae joints, are full>^ once 
and a half the length of the cephalothoi*ax. L. Koch gives once 
and one-thii*d for his T. harhata. 

There is only one sjnne abox e on tibia ii., instead of tw o as in 
T. vuKjniJica. 

The metisurements in millimetres are as follow's : — 



Lung. 

Dro.ul, 





Ck'phalothorax , . . 

15] 

i 

lir. 

l‘>i 





AlKlomen 

17,1 





Mandibles 

Ih 

= front patella. 







Tat, & 

Mf'tsit. 




CuMi.'. 

Tr. ^ tom. 

til). 

& tai's. 



IjC'gs 1 . 

. () 

20 

25 

2:\\ 

= 

74.1 

2. 

fi 

22 

28 

25" 


8r 

;i. 

6 

17 

19 

18 


()0 

4. 

6 

18 

20 

20 


04 




(0, U) 




Palji^ 

4 

7 

8 

7 


2G 


(^ne female from Queensland. 
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Gonus Pediana E. Simon. 

Heteropoda L. Koch, Ar. Austr. 1875 (ad partim 7Z. regina), 
Pediana E. Simon, Rev. Spar. 1880, p. 38. 

Polydartma Thor. Rag. Mai. e Pap. 1881, p. 299, 

Pediamxb E. Simon, Hist. Nat. des Ar. vol. ii. p. 56. 

Type species, P. regina L. Koch. 

This genus was formed by M. Simon in 1880 for L. Koch’s 
Ueteropoda regina from Queensland, and Thorell soon after picked 
it out for a new genus which he called Polydamna^ from Yule 
Island, Torres Stiait. Apparently the only male known is 
described by the latter, and his description of the male pilp with 
four spirals confirms my belief that it belonged to this group and 
not to the Hetei'opodesR, to which it could be ascribed only by the 
length of the median eye-space. 

My Isopeda horni (Horn Exp. vol. ii. Zool. p. 340) really be- 
longs to this genus, and two more species in the British Museum 
now bring up the number to four. The wliole eye-space is 
raised up on a low flat tubercular region. The legs are rather 
short and thin, the two front pairs being of etjua] length. The 
rear row of eyes is slightly procuiwed, the eyes l>eing al)Out ecpial 
in size ; the front row straight or rocur\ ed, with the eyes either 
equal or the laterals slightly kirgtjr. I'he median eye- square is 
clearly longer than broad. 

The species can be distinguished as follows : 

a. Front row of eyes equal in size. 
a^. On underside of abdomen a black lunate tmn^verso 
stripe behind epigyne and similar smaller stripe in 
front of spinnerets; intermediate space bright 
reddish broum . Cophalothorax 6 to 7 mm. i n length. 

One spine oil tibia iii. and iv. above 
ft'. An ill-defined dark patch behind epigync j no stripe 
in front of spinnerets; intermediate space dull 
yellow-brown, with irregular dark spots. Ceplialo- 
thorax about 10 mm. in length. No spine on tibia 

iii. or iv. above .... 

A. Front lateral eyes larger than median. One spine 
on tibia iii. and iv. 

ch On the underside of femora i. and ii. bright red 
hair. Cephalothorax about 10 mm. long. Eyes 

bright orange 

dh Underside of femora j^ellowit^jb brown, dark, hairy. 

Cephalothorax 6 to 7 mm. long. Eyes black. Three 
, teeth only on outer side of falx-sheath 

Pediana regina (L. Koch). 

Heteropoda regina L. Koch, Die Arachn. Austr. vol. ii. 1875, 
p. 716. 

Pedioma regina L. Koch, E, Simon, Rev. Sparass. 1880, p. 39. 
Polydmnnaregina L. Koch, T. Thorell, Rag. Mai. e Pap. vol. iii. 
1881, p. 300. 

A female in the Keyserling Collection, Brit. Mus., has irregular 
darker brown patches on a yellow-bi*own ground on ij^e ujgper- 
side of the abdomen ; on the underside a transvei’se black Rpot 


regina L. K. 

Iwmi Ilogg. 

tenuis f nov. sp. 
occidentalism nov, sp. 
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close to the front margin, a broad Innate band behind the epigyne, 
and a smaller black band in front of the spinnerets. Tlii*ee larger 
and one very small tooth on underside of falx-sheath, two on 
iipperside. 

Measurements in millimetres, 

Lotig. Broad. 

Ceplialothorax ... 7 6^ 

Abdomen 9 6] 

Mandibles 3| = front patella. 






Pat. & 

Met at. 




Coxa*. 

Tr. & fern. 

tih. 

& tars. 


Legs 

1. 

3 


n 

9> 

= 

29i 


2. 

3 

Sk 

• 8i = 

29i 


3. 

2.i 

7“ 

7 

6'' 

22| 


4. 

3' 

8 

8 

8 

27 

Palpi 


... 1.1 

2^^ 

2,1 

2 

8i 


Log, Yule Island (New Guinea); Cape York, N. Queensland; 
Bowen, Gayndab, Peak Downs, Queensland. 


Text-fig. 102. 




B 


Indiana occidental is. 

A, eyes ; B, oi)ig:yue. 

Pediaxa occiDEKTALis, nov. sp. (Text lig. 102.) 

This species is on the whole very like P. reyina. 

'Jhe ^phalothorax and mandibles are dark red-brown, the 
hairing pale yellow; lip and maxillai ratlier darker; sternum 
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dark orange; coxie, legs, and palpi bright omnge. Abdomen 
above rough dark brown skin with fin© yellowish hairs ; the 
underside paler with a small dai*k lunate stripe behind epigyne, 
but no others. 

The cephalotkorax is rather longer than broad, rounded at sides, 
a deep tliin fovea enlarged at each end,, shallow coirugations 
along each side of thoracic part. 

Tlie eye-space is on a low flat (piadiiingle distinctly luised at the 
roar as well as at the sides ; the roar row is clearly procurve<l, 
tlie rearmost point of latomi eyes reaching only to a line pus^ng 
through the middle of the medians ; the eyes equidistant, e(pial in 
size to one another and to the front median. These latter are half 
their diameter apart and about half that distance from the lat.orals, 
whi(?h are clearly larger tlian the median. 

Tlicre arc only three t(‘eth on lower edge of falx-. sheath, the 
fouith, small one, of P, regina having disai)j)ejm‘d. The epigyne 
of tht» female is mucli s(|iuu*er and more open at the bas(‘ than in 
the latter. 

Measurements in millimetres. 


Long. Broad. 

Cepbalothorax ... G 5^ 

Abdomen 8 G 

Mandibles 3 longer than pat. i. 

Pat. & Metat. 

Coxie. Tr. & feiu. tib. & tars. 

Legs 1. 24 84 94 84 = 29 

2. 24 84 94 ,84 = 29 

3. 2^^ 7*^ 7" 64 = 22! 

4. 24 8 8 8* = 2G4 

Palpi l| 24 21 2 = 8| 


Two females from Peith, West Australia, in Brit. ]\lus. 

Pediana horni Hogg. 

Isopeda horni Hogg, Rep, Horn Exp. vol. ii. Zool. 189G, p. 340. 

The eyes of the front row are equal in size; ejagyne oval like 
that of P, regina ; no spines on tibia iii. or iv, ; tlie front and I’uai* 
legs ai'e set on rather straight. 

Loc, Oodnadatta, South Australia. 

Pediana tenuis, nov. sp. (Text-fig. 103.) 

This species more closely resembles the prect*ding ; they are 
both lai'ger and less bi-ightly coloured than P, regina ; the eyes 
are set on a similar raised space. 

The cepbalothorax, legs, palpi, mandibles, sternum, lip, and 
maxillae are all black-brown with ptile brown hair. The undersides 
of the femora of front two pairs of legs are bright red spotted with 
black ; the abdomen above is yellowish grey, below reddish brown 
hair ; a black tmnsverse area behind the epigyne is rath%lr dewier 
than in P, horni, almost a short pointed shield. 

The eyes are bright orange ; those of the front row, on a plane 



MR. H. R. HOGG ON AUSTRALASIAN SPIDERS. 


463 


1902.] 

perpendicular to that of the cephalothorax, are straight, the side 
clearly larger than the median, which are rather nearer to the 
side than to one another ; they are two diametera from the rear 
median, which are smaller, the four eyes of that row, which is 
slightly procurved, are e(i[uid in size, the median two diameters 
apart, the laterals two and a half of same distfince ; clypcus three- 
quarters diameter of front middle. 

The lc(js are short and thin and set on i-ather straight. 

Tibia iii. and iv. have one spine each on up[)erside. 

The abdomen is widest near the front, tapering posteriorly. The 
epigync Ls nearly round, the fmme-ends at the base not joined, 
but rather close together. 


Text-fig. 103. 



^fGamrements in millimetres. 
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One female (dried specimen) from W cst Australux in Brit. Mus. 
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Genus Eodelena, nov. 

This genus I have formed for two specimens, one a fully 
developed male, the other not adult, sent to the British Museum 
by Prof. Baldwin Spencer, of Melbourne, in 1888. They were 
collected on King’s Island, Bjiss’s Straits, and, but for theii* smaller 
size, in general appearance are scarcely distinguishable from DeUna 
canceridea Walck. On looking at the male palp, however, it is 
seen that what should be a flagellum of ten spirals makes less 
than one whole turn round the end of the conductor, which is 
merely flattened and curls round far enough to be the shape of a 
hook. As the palp does not develop by degrees, but comes out 
fully formed after casting the skin at the last moult, this must 
either be a revei’sion to an ancient form oi* a remanet. The faert 
that the j)alpal developmeiit is so similar through different genera 
indicates that it is an older development than that of the form of 
cephalothorax &c. ; and as the flattened forms must almost of a 
certainty succeed the unflattened, it is more likely to be a revei'sion 
to the original type than to have remained on without alteration. 
However, if such were thought likely, the hills (now islands in 
Bass’s Straits) would bo a not unlikely place for the anc(‘stors to 
remain. It is in any case an interesting instance of the repro^ 
duction of a missing link, and indicates the line along which the 
specialization has taken place. 

Type, EodeUna spencerL 


Eodelena spenckri, nov. sp. (Text-fig. 104.) 

This species differs in nowise in coloration and shajjc from 
Delena cancerideay but has the important difli’erence detailed above, 
and the tibial apophysis of male palp is single instead of double. 

In the front row of eyes tlie laterals are nearer to the medians 
than in tliat species, being once and a half the distance between 
the latter. 


Meoaurenienta in miUiinetrea. 


Male. 
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Text- fig. 104. 



H^odelena speneeri. 

A, It, malt* palp; C, flag«*llum aiul support. 


Female (not fully adult). 
Long. Hroad. 
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‘ (lenus Helena Walek. 

Delena Walek. Apt. tom. i. p. 490 (1837). 

Helena cancerides Walek. 

This is ftie only species of the genus found on the mainland of 
Proc. Zool. Sor. -- 1902, Vol. II. No. XXX. 30 
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Australia and has been recorded from wherever collections have 
been made at all, 

Walckenaer states that the first specimens were brought to 
Europe from Ta smania by M. Peron (in 1804). The cephalothomx 
and abdomen are more flattened than in any other species of the 
family, while the typically laterigrade position of its legs enables 
it to hide in very nai*row ci*evices, but otherwise leaves it rather 
helpless. It is somewhat i‘enia,rkable that with its wide i*ange 
there should be very little variation in colour or form, this being 
the only species in the Australasian region. The palpal spiial 
has ten or eleven turns. 

Loc, Australia, Tasmania. 

I wish heartily to express my gieat indebtedness to Prof. 
Stirling, F.R.S., of the South Australian Museum, Adelaide, for 
providing me with much imjKutant material, and to Mr, R. 1. 
Pocock, of the British Museum, not only for placing at my 
disposal the collection in his charge, but for his valuable advi(*e, 
freely given on the many occasions when doubts and dilficulties 
have presented themselves. 
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ColumbigiilHna 
talpacoti^ 44. 
Condylodera, 234. 
irioondyloidaSf'l^, 231, 
281. 

Conuoduetes 

154. 

taunnm^ 154, 22t>. 
Couolophus 

i<uhrristaf 317. 

Conopopluiga 

ca»tiin€icepA brim n r/- 
nivcha, 00, 

Cont-opua 

pk'h‘}iiSi CiO. 

ConuriLs 

giuatffnvii, 40. 

IrucopbfJuflmus, 10. 

ffiCi/am, 59. 
mifratit'ii, 39. 
rupH'ola^ 40. 

Copem 

afoinariff, 380. ^ 
imn/nitfm, .‘*85. 
viHnta, 3S5. 
Coromaguia, 2S4, 

Cossus 

hgniperda, 2. 

Cn’ciscus 

(PnopSy 50. 

i/iehuiophreif4i, 19. 
inridtSy 49. 

— subrtif(’s('cnsy 49. 
Croiirgops 

oerticalis, 58. 

Crex 

fanaiiSy 49. 

Orocidtira 
doriana, 308. 
Crosslaiidia, geu. nov., 6 4. 

///WY/. 08. 

viridiSy 04, 05, 06, 07, 
72. 

— fitsoa, 72, 
Crotnphaga 

ani\ 38. 

Cryllia 

dytoidesy 249, 2S2. 
Oryptostemma, 179. 
Crypt, uruB 

obsoletuSy 46, 
tataiipUy 46. 
Cten^actyfUf 
gundiy 11. 


Ct.H)h)dactylua 
vcUi, 11. 

Cyanerpea 

ccBrmea miarorhyn- 

chitSy 56. 

Cyanolesbia 

uwcowy 27. 

— smamgdiiuiy 27. 
Cyaiiotis 

nihngastra cdtieoUiy 

m. 

C} liiidrepoHius 
coimSy 249, 282. 
peregrimufy 249, 282. 
Cymbilanius 
luheaiu», 59. 
Cymothoa 
puldiruMy 377, 381. 
strihiKiteiy 377. 

Cynantbua 
iftjot'oay 27. 

Oyiioglossiis 

.sniry^ffen.sisy 32*.!, 
Cypliormus 

' f ho nu' It' liSy 59. 

Cy paebndi\s 

hruNuciforguesy 20. 
Cypselus 

j mnffivagu% 59. 

I Oyriopalus, 250. 
i (.'yrtaracluiu 
j von tea y 265. 


Dafila 
aruffiy 319. 
uptuuaitday 54. 
Dandridgia, 98,99. 

di/MlcroidcSy 99, 101. 
Dams 

micleayiy 119. 
Daiiisepa 

lowei, 2.57, 258, 283. 
rhadama nthuiiy 25<S. 


Daphisia. 248, 251. 
ap , 249. 282. 
pak'hdlay 243, 24<, 
284.^ 

Diisyneltis ^ 

SCfUh'lly 17. 

Dckaiia, geu. nov., 122, 
138. 

diversU'olory 138, 139. 
Dolena, 421, 422, 46,). 
caiu'erideSy 422, 404, 
465. 

hniiianiSy 433. 


Delias 


aglaiay 257, 282. 

tf;i/Atf.m,257,260,282. 

patidemidy 257, 282. 


} Delias 

j singhfiptiray 257. 
j Demunax, 250, 251. 

I mmtda, 249. 251,282 
vioerray 249, 250, 252, 
282. 

walkcriy 252, 

Deiidrobatea 
I jiunigattf^y 33. 

1 hosmatosfigmty 34. 

I — hi If ms, 34. 

I imlharhei, 33. 

I — pcctoralls, 33, GO. 

I iWfriccps, 33. 

{ valdizant, 33, 60. 

I Deiulrohyrax 
j crawshayiy 143. 

I sfuld man illy 1 13. 

' Dendrophia 
pirfa, 253. 

Dercitiis 

pauper, 218, 221. 
i pfu'atusy 218. 

■ Dennaleipa 
diLseniy 307. 

IVsis, 98. 99. 
crosdandiy 390, 391, 
392. 

di/sderoidcs, 99, DM). 
fot'tiuduJnlis, 104, 10.), 
10). 

kentpma:, lOl, 102, 104, 
105, 1(K), 38‘.). 
marinay 101, 105, 100, 

391. 

nih'ivmiy 99, 105, 106, 

’ 391. 

/na.rilbmy 100, 105, 
j 391,392. 

! tohsom, 101, 

tahwoUiy 104, 105. 

' voraxy 10 1, 105, 391, 

392. 

' Dosinacella 
1 sp,2l4. 

; iortlSy 213, 214. 
j Diasia, 392, 403. 

1 Dielielaspis 
! ad at a, 373. 

any data, 373. 

' antufiice, 372. 
aperta, 373. 
aymoniniy 373. 
hitllata, 373. 
cor, 873. 
ciiMata, 373. 
dartviniiy 373. 
equiiM, 373, 375, 377, 
:181. 

gravity 372. 
hoeki, 372. 
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Dichelaspis 
lowei, 373 . 
neptmi, 873. 
occlusa, 373, 381. 
ortJiogonia, 373. 
pelliicida, 372. 
semlut 373. 
smuafa, 373. 
trigona, 373. 
wimmcUi, *572, 374, 
377. 

Dicotylichthys, 296. 
Dicynodon 
hiifroris, 86, 87, 88. 
leoniceps, 88. 
tigriceps, 88. 

Bigloasa 
pecf oralis, 60. 
sittoides, 58. 

Diodon, 296. 

punctulaius, 291. 
Diogenes 

dcsipiem, 366, 381. 
i}itermediu,H, 367, 368. 
‘merguiensis, 367, 368. 
mi/es, 367. 
mixtus, 367, 368, 
381. 

planhnanm, 365. 
recti7nanm, 366. 
sen ex, 366, 

Dipodillus ' 
armnwi, 8. 
campestris, 7, 8. 
dodsoni, 7, 8. 
qitadrirmculatm, 8. 
vivax, 3, 8. 

Dipus 
miimtus, 8, 
Disparoneura 
analis, 1384. 
collaris, 384. 
humeralu, 384. 
inierrwpta, 384. 
Dispholidus 
ti^us, 18. 

Distich odus 
hrempinnis, 326. 
enggcephalus, 326. 
rostratm, 326. 
Ditonecos 

sp.. 242, 246, 2(37. 
284. 

fascicornis, 242, 2()7, 
284. 

Diurus, 245. 
ergthropuB, 281., 
forcipaUts, 242, 246, 

281. 

furcillatiis, 279, 280, 
281. 


Diurus 

shsi^ordi, 242, 246, 

279.281. 

syhanus, 242, 246, 247, 

280.281. 

Doeimastes 

er^er, 24. 

Doliornis 
sckUeri, 68, 60. 
Doryfera 
ludovkitB, 19. 
rectirostris, 19. 

Driopea 
clytina, 249. 

Dnipadia 

hoisditvalii, 260. 

— atra^ 268. 

Dubusia 


dictocephala-, 60. 
Dunga, gen. nov., 63. 
iiodulosa, 63. 

Dyarcyops, gen. nov., 
]21, 126, 130. 
andrewsi, 130, 132, 
142. 


DymaHous 

parosus, 242, 246, 282. 
Dysithamnus 
ardesiewus, 68. 
dubius, 60. 


Echo 

tricolor^ 382. 
tricolor, 382. 

Ectatopa 

riihiareus, 2()7, 2()9, 
283. 

EciatiOsia 

nworei, 242, 246, 282. 
Elelea 

conoinna, 242, 247. 
Elymnias 

aroa, 256, 259, 272. 
harnemm, 266. 
godferyi, 257, 259. 

'la^ifi, 256, 269. 
lufescens, 256. 
nigrescens, 259. 
Empidochanes 
diviAS, 59. 

Enhydrietis 
galicf aides, 111. 
Enhydris 
curtus, 371. 

Ennomates, 267, 2(59, 
283. 

Entelopes 

n, sp.. 242, 244. 282, 
amma, 242, 244, 282. 
gloma, 242, 244, 268, 
270,284. 


Entelopes 
iopteruy 242, 244. 
vjaUaceit 242, 244, 

282. 

Eiitomodestes 
lencotis, 55, 60. 
Eudelena, gen. nov., 422, 
4(54. 

spenceri, 464, 465. 
Eoxylides 
thaxis, 258, 260. 
Epamora 
heUina, 117. 
mermis, 117, 121. 
sappirus, 117, 121. 
sidus, 118. 

Epania 

sarawakensis, 230, 244. 
singaporensis, 239, 241, 

270, 271, 284. 
Ephebopus 

nturiuits, 172. 

Ephios, 250. 
dilaticomis, 243, 244, 
248, 260, 267, 269, 

283. 

Ephippion, 294. 
Epipeaocera, 250. 

Equus 
asintis, 149. 
hurckelh, 225. 
grevyi, 22.5. 
johnstoni, 72. 
onager, 167. 

Erois, 238, 273. 

anthnboides, 238. 
Erioonemis 
Ittcmni, 25.^ 
sapphiropygia, 26, 60. 
Enodon 

formtdahile, 121. 
Erisraatura 
ferrvgbiea^ 54. 
Erythrus 

apiculaius, 243, 244, 
267, 269, 283, 
atricoUis, 276. 
biapicatus, 243, 267, 
269, 276, 283. 
rotundicollis, 243, 267, 
269, 275, 283. 
A/er»a/w,243,267,269, 
275,283. 

viriddpenms, 243, 248, 

271, 272, 276, 284. 
Esperella 

sulemidea, 213, 221. 
Etaxalus, 238. 

Eterusia ^ 
obliquiariat 257^ 269, 
283. 
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Eucliloron 
megisra^ 30fi, 
Eucyrtops, 125. 
Euderoea 
pieipes, 261. 
Eudrilua, 89-97. 

eugenia, 91. 

Eulyea 

amoRna, 231, 232, 

281. 

Euniorphua, 247. 
Eunectea 
notcBus^ 142. 
Eupagurus 
lacertoms nana, 3G5. 
Euripua 

ctnvamomevs, 2.08. 
enplmides, 258. 
halitherscs, 256, 258. 

— dnnamomeu&y 250. 

— en‘pl(Poi(les, 2.57. 

— pli'fffertp, 257. 
pjhjfh'fg, 258. 

Euryoeplialua 
/uudi, 2(i7. 209, 283. 
Etiryceros, 320. 
Euryjiyga 
major, 50. 

— mendionalh, .50. 
EuacarHiiims 

rufiguluris, 59, 60. 
Euscheina 
suhreplHa, 257. 
Etiapongia 

offjcifta/is rotwida, 

‘ 220 . 

Eutoxerea 

condaminei, 19, 20 . 

— grardis, 19, 00. 
Eulropius 

coUf/rnm, 335. 
mandihalarih, 335. 
wen f alia, 335. 
ndoticus, 327. 


Falco 
cassini, 59. 
Felia 
kn, 15.0. 
par dm t 166. 
Fulica 

ardcmojca, 60. 
atra, 50. 
gigantea, 50. 
Fiindulua 
gtilariSi 328. 


Galago 
garnttti^ 160. 


Galbula 

chalcidhorax, 59. 
icmhacea, 37. 

— cyanescena, 37. 
Galeoies, 176, 178, 170. 
Gallioago 
andiiia, 63. 
jamestmi, 63. 
■paraguaieB, 63. 
Gallinula 
galeata, .50. 

Gaiiiasua, 176. 
Gamiiiarotettix, 208, 281. 
Garypua, 177, 179. 
Oazolla 
dorcag, 13. 

Gollius 

ceidraiiqulatm, 212, 

221. ‘ 

lundm, 212. 
hu gin arms, 212, 221. 
GeiietU 
ap., 308. 
dongnhm., 308. 
Geositta 

saa'tcolina, 00. 
Oeotrygon 
frenuiat 44 . 
wontanay 44. 
Geranoaefcus 
melanoleucm, 42. 
Oerbillufl 
andersoni, 6. 
cumpestris, 8. 

(h'aerfi, 7. 
eufom, 3, 0. 
gerhii, 8. 
gtrhiUus, 5, 6. 
hiHipes, 6, 7. 
pggurgus, 5. 

I pgravudtm, 3, ,0. 
i — tarahuli, 6, 0. 

I schoubhoi'i, 9. 
j annoni, 7. 

Gerrbosaurus 
j Jiangn/aris, 17. 

I Giralfa. 76, 310. 

I Camelopardalis, 226, 

I 349. 

I — capetisis. 76, 77, 78. 

rett( u/ufa, 7i5,is, 

I Olaueidium 
I brasthensis, 40. 

fcrox, 40. 

; jardhiei, 41. 

I Glauconia 
I nigricans, 17. 

I Glenea 

I iresine, 239, 240. 

j GnatbonemuB 

I cypnnoides, 326. 


QnathonemuB 
petersii, 326. 

Gobiua 

i (Biieojuscus, 329. 

— gutneensis, 329. 
nigri, 329. 
svnlegelii, 329. 

Golunda, 314. 

Gomphus 
conwMilm, 382. 

Gunophora 

wallacci, 267, 268, 209, 
283, 284. 

Grvllacrw 
Bp., 234, 281. 

Guruia 

Jngesems, 398. 
ievia, 398. 

Gynmallabes 
fgjnis, 327. 

Gymnarclius 
j ndoitcus, 320. 

1 Gyiniiopfdia 
j ana IS, 44. 

rn/ihroihorax, 44. 

Gynacantha 
bamguttata, 382. 
i rosenhergi, 382. 

Hudroiiyche 
, cerlperea, 122 . 
meridiaiia, 122 . 

HadrosiotnuB 
aiidax, 69, 60. 

Ha'mato8p)za 
sipahi, 226. 

Hal me 

clertformis, 239, 244. 

I Halirnochirurgus, 288. 

' Hapalemur 
j gnseits, 158 103. 

I Hapalocenw 
i wontanus, 227. 

I Haplochilus 

tn/rafasciafns, 338. 
spdanehen, 328, 338. 

IlaploBonyx 
a/bironiis, 243, 245, 
282. 

Harpagu.s 
bidentatus, 43. 

IlarpyhaliaetuB 
coronafus, 59. 

HeliangeluB 
anvRthysticoUis, 26. 

Ilelianihea 
dU'hroura, 23. 
oscnlans, 23. 

Heliooniua 
clgsonymns, 260. 
rnnni, 260. 
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Ilelicopis, 420. 

Heliodoxa 
leadheateri, 23. 
oferOf 23. 

Heliodrilus, 94, 95. 

Heliothrix 

avri(''iilat\fSy 28. 
iumtuB, 28. 
plmiioltenta, 29. 

Helix, 266. 

llelladotberium, 74. 
diivernoyi, 78. 

Ilelodromas 
wlifarius^ 62. 

Herod ias 
egretta^ 47. 

Ilerpestos 
galcra, 309. 

— 309. 

ichneuinouy 308. 
rohustm^ 309. 

Her))8iloclnjnu8 
motacilloidis^ 60. 
rufiwargmatuSf 59. 

Ileterobranchus 
isiipterus, 334. 

settegalmsis^ 327. 

Ileteromigas, gen. nov., 
122, 123. 
dovcif 123. 

Ileteropoda, 414, 41.5, 
416, 421, 423, 4(>0. 
httdia^ 416. 
calligaster, 428. 
cervina, 416, 417, 
419. 

conapicua, 429. 
cifaiwgnatha, 417. 
dianUf 428. 
festival 428. 
hamorrhoidalis, 416, 
428. ' 

iiwomtat 428 
inframoculata, 428. 
jiigulanSf 416, 417. 
kegaerlingi, 416, 418. 
lottgipas, 416, 417. 
l/fcfldest 416, 417. 
viaailenta, 427. 
onfeUina, 429. 
pallida^ 427. 
paiellala, 423, 429. 
picta^ 4:^. 
pradavat 428. 
procera, 416, 417. 
punctata^ 429. 
regia, 416, 418, 460. 
riitila, 428. 
mlacia, 42p. 
ampiciosua, 416, 417. 
vemioria, 418. 


' llpteropygia 
j majcnlata^ 62. 

I Hiinantopua 
I mexicanm, 62. 

' liinzuaniiB 
, leighi, 412. 

Hipparion, 320. 

I Hippopotamus 

amphihiua, 107, 108, 
109. 

lilmrienm, 108, 111. 
mimitm, 108, 109, 110, 
111,112. 

I pmtlandi, 108. 
sivalensu, 108, 111. 

Hippotragus 
equimis, 78, 154, 350. 
‘iiiger, 164. i 

Ilolconia, 429. i 

' dolom, 422. 430. I 

imummu, 422. 

, insignia, 422, 432. 

! sntidula, 422, 430, 4.‘]5. 

Hdllardia, 287. 

Hulocephaia 

, SP...270, 271. 1 

I ;/4>««te,270,271,284. 

llulochila 
j androdua, 1 19. 

I anita, 119, 120. 

eriiim, 120. ! 

j Menita, 119. 

I hyadnihina, 119, 120. 

I marginaia, 119. | 

I IJomopits 
j darlingi, 1.5, 18, 

I bignatus, 16. 

Hoplasoma 
uuwolor, 243, 245. 

— ventralis, 245. 

Horaga | 

a/ne/hystm, 118, 121. 

Hyicna | 

hymna, 4, 

Hjdrooyon | 

forskalM, 326. j 

Uneaius, 339. 

Hydropsalis , 

dimacocercna, 31, 
furcifera, 30. 
lyra, 69. 
aegmentaia, 31. 
torqmta, 30. 
trifurcaia, 31. 

HylophiluB 
ferrttgindfrmis, 58. 
flamvefttru, 69, 60. 

Hylotonia, 240. 
pruimaa, 239. 

Hymedesmia 
1 halleei, 216, 217. 218. 


Hymeuopus 
hicmiia, 231, 234, 281. 

Hypereobia, 262. 

/era, 261, 263, 283. 
'imrahalli, 262. 

llyperopiBUs 
bahe, 326. 

HyiX)chryKop8 
epicletm, 113. 
rex, 113. 

— hrunneii, 113. 
rovena, 113, 

Hypocnemis 
myiotherhia, 59 . 
thiream, 59. 

Hypoctonus 
Jormmia, 169, 177, 183, 
184. 

Hypoliiiiuns 
anomala, 2.56, 258, 
mistppus, 2.5G, 2.59. 

IH potriDrehis 
jam o< terulcaccns, ■43. 

lIxpitXUlllllUH 

ncvlii breviroairis, .32. 

Hyrax 
alptui, 143. 
irroratua luteogastrr, 

143. 


lalmeiuis, 119. 
dementi, 120, 121. 
xUiaieh, 119, 120 121. 
etdionii, 120, 121. 
tvtenm, 120 . 
illidgei, 120. 
inuUiy, 120 . 

itmus, 120. 

Ibla 

qaadrMvia, 372. 
lb}cter 

(medcauua, 42. 

Icaria, 237. 

Ichnutropis 
capenais, 17. 
kmgipea, 17, 18. 
Ictiiiia 
ptumhea, 43. 

Ictonyx 
sp., 309. 
l(kop8is 
dam, 256. 

JdioBoma, 125. 

mgiUatum, 142. 
lolaeina 
achreibersi, 59. 
lolaus 

mermeroa, 118. 
triinmi, MS. 
Ipblaulax, 238, 2lf9» 
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Iridoniis 
jelsh'ii, 60. 
reinluirdti, 00. 

Isarnia 

(tgyptu&y 257. 

Isbarta 

dv^hmlrata, 257, 282. 
iiuiv^u8^ 257. 

‘nuivulariut 25(>. 
•pandemia^ 257, 282, 
pifU'idoideSy 256. 
rh/idamanthus, 258. 
Ischnogaster 
mtcans, 263. 

Isupeda, 421, 422, 423, 
420, 430, 454, 455. 
ardrofisana^ 431. 
atirea, 431, 453. 
oons/tersa^ 431, 435. 

( ordaia, 431, 453. 
do/osa, 432, 435, 452. 
jiaviharhia, 431, 454. 

431,432,443. 
frmdn, 430, 435, 436, 
446. 

hirsfda^ 431, 453. 
honu^ 422, 460. 
unmaniSf 432, 433, 
434. 

432, 433, 434. 
hm, 431, 445. 
ktiihmatiHt, ‘Kll, 432, 
437. 

moniam, 431, 432, 430. 
pcnydii/a, 431. 
pvi>Uert, 431, 432, 442, 
4J4. 

pocwki, 432, 440, 441 . 
rohusfa, 431, 452. 
Miuiidird, 431, 448, j 

440. : 

mhd(i{(i^ 432, 435. 
teppen, 431, 432, 442. 

431, 432, 450. 
va»f(t, 431, 432, 443. 
villosa, 431, 444, 452. 
V’oodmmlif 431, 451, 
453, 
l8»ua 

hruckoidcs, 265, 281. 
Ixalus j 

laruienm^ 180. I 

vcnnkulatas, 180. 


Jacidus 
gerhoa, 11. 
Jacului>, 11. 
Jaiuides 
benhifs^ 1^5. 

pMselif 114. 


Klais 

guimeii, 29. 

— merrittit 29. 


Labeo 

hrachgpomat 338. 
cglindncuH^ 14. 
darlingi, 13, 18. 
forskaliit 222 . 
iidti, 326. 
beMgalensis, 326. 
wal'kcri, 338, 339. 
(Tjlognathus) wiow- 
tanus, 222 . 

I Labeobarbus 
I nedgta, 224. 

I Lactophrys, 200. 

I Lacurbs, 412. 
j Lafresiiayoa 
gtigt, 24. 
bald, 24. 

I — recfirosfris, 24, 60. 

1 LagocephaluB, 202. 

I Lagoptera 

I juno, 307. 

Lanipides 
dimoaa, 119. 
phaselt, 114. 
LamporniB 
nigru'oi/ut, 22 . 
vtolwatidfi, 22 . 

' Lampraster 

hrauickti, 22, 60. 
Larnpropygia 
cmigctia, 24. 
coluiuhiana, 23. 

I — ohscura, 23, 00. 
Lanio 

vermcolur, 59. 

Laphria 
ep., 260, 283. 
tcrMinalib, 260, 283. 
I.uril'uga, 3‘d2. 

arlteri, 402. 

LaruB 

acrra/ius, 53. 

Lates 

niloticm, 328. 

Leggada 
mafuujivt, 312. 

Leiudon 
waandersii, 302. 

Lerna, 268. 
femrata^ 268, 270. 
quadrlpumtaXa^ 208, 
270, 284, 

I^mur 
cotta, 160. 
falcus, 61. 

Leoiilium, 241. 


Lepas 

amerifera, 372. 
tedudtmria, 371. 
Leptaslbenura 
I aiuhcola, 58. 

; Leptobrachiuiu 
hcteropm. 190. 

I pelodytoideb, 188, 100. 

' Loptopogon 
1 rujipaidtts, 60. 

' Leptoptila 
j ochroptera, 44. 
ru fa^villa., 44. 
Le])toBittaca 
hraiiickii, 39, 00. 

! Leptura, 251. 
j pp., 249, 282. 

hisfnomca, 249, 251, 
; 282. 

' Lepus 
! Bp , 315. 

! cdhiopttm, 12, 315. 

' fagani, 315. 

' winta/icri, 12, 13. 

xchgtei, 316. 

, Lesbia 
' jidio, 28. 

pripmonn, 382. 
n'dln/i, 382. 

Leucippus 
ckionvgasfftr, 20. 
pallidus, 59, 60. 
Lcacoy>b()yx 
candidimma, 47, 

Ligia 

v.vofica, 379. 

Liinmis 

I chrgsippua, 256, 2.">0. 

; LiuiuIuB, 172. 

I Lipaugus 

I bitirpliw, 50. 

I Lochiuias 

I obsctirata, 59. 

I Louianella, geu. nov., 392, 

I 403,411. 

I 410, 411. 

! Lopliornis 
ddaffm, 29. 
lophofes, 29. 
rig u lus, 29, 
Lopliuroinys 
jlacopmotatm, 314. 
Lumbncus, 96. 

Lurocalis 

riijiventris, 31. 

Lutra 

capenm, JiOO, 310. 

— mcuelcki, 1^9. 
concolor, 310. 
miculicollk, 310. 
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Lybiodrilua, 95. 

Ljcaena 

120 . 

sylvicohy 119. 

LycaBnesthe# 
godeffroyif 119. 

Lyoosa 
higens^ 180, 

Lycostomus 
gestroi^ 243, 207, 283. 

LygodactyluB 
capensis, 16. 

Lygosoma 
sundevalli^ 17. 

Lyosphttra, 296. 

Lyprobius 
sp., 380. 
cristatus, 380. 


Mubuia 

quhtquet(fniataf 17. 
siriatd^ 17. 
yana, 17. 

Maoacua 

cjf'iiomolgiM^ 232, 2')0. 
Macromeris 
violacea, 262, 283. 
Macropsalis 
hnggi, 398. 
kaitnowskii^ 31 , 60. 
segnientatai 31. 
semtarmSf 399. 
Mudrella 
fcrrugUiea, 71. 
ferriiginosat 62, 71, 72. 
Malaooptila 
fulvigularis, S7. 

— Ttielanopogon, 37, 
60. 

fuaca^ 59. 

Mulapterurus 
('le(‘tricti8, 337. 
Mantispa, 271, 272. 
sp., 236, 237, 281. 

Cora, 237. 
nodom, ^36. 
simulatrix, 236, 238, 
281. 

Maori ana, 123. 
Marcusenius 
hrachghistius, 325, 
Masboutiera 
m:yahi, 11. 
Mastacembelus 
lomnbergii, 329, 330, 
Maatigoproctus 
antillensia, 169, 184. 
gigmfm, 170, 173, 
184. 

Mastodon, 320. 


Mpgaderma 
6-or, 308. 

Mpgalocolus 
notator, 270, 271, 
284. 

Megalophrys 
^nontana, 188. 

Megasoops 
choltha, 40, 41 . 

Meinertia 
carhicUa, 378. 

Melaiupyrus 
aoutangulua, 242, 24.'>, 
283. 

Melanerpes 
cruentatm, 32. 

Melibe 

fimhriata, 62, 68, 69, 
70. 

Melipona, 270. 
viaua, 239, 244, 268, 
271. 284. 

Mergauetta 
Imcogengs, 54, 

Meriones 
ergthrurus, 9. 
lamniatua, 312. 
schousboei, 8, 9. 
sham, 8, 9. 

Mesusa, 273. 

Meaostenus 


sp.. 237, 263, 264, 28.3. 
pietm, 263. 

Metallura 
mpogon, 26, 60. 
jclakti, 26. 
opacajdskii, 60. 
phahe, 26. 

— jelakii, 26. 
smaragdhiicoUia, 27. 

Metoponorthus 
pruinoms, 380. 

Metrioidia 


apiralib, 242, 243, 244, 
282. 


Mctriopelia 
t/ielanoptera, 44. 

Metriorrnynchus 
acuirntgulua, 268. 
atrofubcus, 248, 
diapar, 243. 
klrachi, 243, 260, 267, 
288. 


Micralestes 
aautidena, 326. 

Micraatur 
gilvicoUia, 59. 

Micro<»erculiiB 
bioolor, 68. 

Miorohyla 
annectenSf 189. 


Mitjrohyla 
butleri, 189. 
immata, 189. 
Microspmgus 
ir^ifaadatm, 68 . 

Midas 

sp., 262, 283. 

Milesia, 271. 
veapoidea, 262, 272, 
283. 

Mirueuplora 
rhadaMantha, 257, 
274, 276, 283. 
iridia, 266, 274, 283. 
Mithurga, 422. 

Mibua 
mitu, 59. 

Mnetnea, 238. 
MoBritherimn, 229. 
Mola. 286, 291, 296. 
Moiiiotus 
(Bquntoriulis, 35. 

-- - chlorolamiia, 35. 
bariUfii, 36. 
brustUmsib, 36. 

— ignohiha, 36. 
mcirtit, 35. 
raomota ignobilia, 3r>. 
aemirufas, 35. 
Monaeanthus, 289, 290. 
petucdiigerua, 289. 
tonientoaus, 289. 
Monasa 
permna, 38. 
Mortiiyrops 
dtliviosub, 325. 
Monn;^ru8 

nuicraphthalnma, 326. 
nsaheri, 339 . 

Mu rex 
•ftivcua, 369. 
ohscurus, 309. 
Murifulus, gen. nov., 
314. 

imherbia, 314, 315. 
Mus 
sp., 312. 
alhipea, 312. 
ehamaropsu, 8 . 
dembeensis, 313. 
vnd)erhia, 308, 315. 
Ttmculm orientalia, 
10 . 

ochropua, 312. 
ruJidor8(dia, 312, 
Muscisaxicola 
griaea, 58. 

Mutilla 
sp, 262,284. 
urama, 252^284. *„ 
Mygale, 172, 182. 
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Mygniraia 
antkracinus^ 239, 

240, 

avioultis, 239. 
IVIyiadesteB 
leucotis, 55. 

Myiobius 

en/^kruru8 fulviquh.ri% 
Y)7. 

fulviffularis, 57. 
phcBnimrus, 59. 
supercibaris, 58. 
vitlomis, 68 . 
Myiodynastes 
luietvenins, 59. 
Myioepiza 
peniana^ 57. 

Mvosoina, 2ti8, 239. 

sp., 239. 

Myrina 

paHeue, 117. 

Mynnpciza 
hvtnimelmia, 58, 
sporboyasfra, (iO. 
M\rniec()phaiiii 
'/Muv, 2i5r., m. 
IMynnoH lerula 
aitoy^do! 58 
vixcrviwufrii^, 5t). 
'rt}('0}etnf>su 58. 
mroria, (iO. 

Narad uba 
(wyu>>to, 113. 
airomurqmata, 113, 
121 . ‘ 

a^urnia, 114. 
herenice, 119. 
didmi>a^ 119. 

Naia 
haie, 18. 

— amiulifera, 18. 
nigricolhs, 18. 
Nannsetliiops 
unitaniatus, 320. 
Nannocbarax 
fasriatus, 339. 

Nasal is 
larvaiuBf 225. 

Nectes 

suhasper, 188. 
Nemertodrilus, 93, 95. 
Nemosia 

pectoralis, 58, 60. 
Neocerambyx 
aneas, 2^. 

Neosparassus, gen. nov., 
416, 421, 423. 
cailigasteTi 423, 424, 
428. » 

ciMs'picnay 424, 429. 


Neosparassus 
diana^ 421, 423, 424, 
428. 

festmia, 424, 428. 
fiamorrkoidaha, 424, 

428. 

424, 428. 

I VHjrnmaculatuSf 424, 

I 428. 

I wacilenfuH, 424, 427. 

, Qiiagaregi, 424, 425. 

1 niielhiiVB, 425, 429. 

I pothdus, 424. 427. 
j pafcUatm^ 424, 429. 

I pif't'iis, 424, 428. 

prmiarus, 424. 42.-’. 
pumfafitSy 416, 425, 

429. 

r?iH(u.% 424, 428. j 

SitlaciUh, 421, 423, 424, ' 
429. I 

thoraciciis^ 424, 426, | 

427. 

I Nrpheronia 
i lufemnis, 256. 

I Neptis 

j hordoma. 258. 

; tiga^ 258. 

! NrptUTius i 

I gladinioT, 374. l 

j (Aniphitrite)(//«(//V//o/% 

1 375. 

I NercK'ila 

mnduicn^ 378. j 

Nett ion I 

oxgpientm^ 54. | 

Nonnula i 

mjicapilla, 59. I 

Nothopeus, 241. 

Ml., 240. 

famatipennis, 239, 

240. : 

heniiptems, 239, 240. i 

tntermednfs, 239, 240, ! 

250.277, 281. I 

Nothoprocta 
hranichif 47, 60. | 

faczanowakii^ 47. 60. | 

Notoglanidium, gen. nov , I 

836. i 

walkeri, 337, 339. ! 

Nuncia, 392. ! 

i^pentta, 405. 

Nupserba, 240. 

sp., 239. 

Nycticornx 
gardeni, 59. 
vycticorax obscvrus, 

■ 47 . 

Nyctidromus 
albiroUiit, 30. | 


Oberea, 238, 240, 241. 
sp., 238, 239, 240, 
281. 

hremcoUis, 238, 239, 
240, 281. 

eminent an ea, 239, 240. 
curi(dis, 239. 
irii^ohita, 239, 240. 
rvhetra, 238, 239, 240. 
bi7'tqo8a, 238, 239, 
281. 

Obisiuni, 178. 

Ofliralea 
m gripes, 282. 
Oolirocesis 
avamda, 243, 245. 
Ochtbodwta 
stgnafa, 58, 60. 
Of'litliceca 
jelskii, 57 . 

— spodioiiota, 57. 
pulchella, .57. 

— jelhku, 57. 
Octocliffitus 

nm/trporus, 95. 
Ocypete, 410. 

jmcera, 417. 
Odontophorus 
pachyrhqiK hvs, 50. 
>pecmtn, 40. 
Qu*opbyIla 

b/naragduta, 2.54, 266. 
Olinpia, 72, 78. 

licbrechtsi, 73, 342, 

343, 350. 
Onyehargia 
atrocyana, 388. 
mfiigcra, 388. 

Orel 111 us 
a/hiventris, 00 . 
Oreophilus 
rujiculbs, 51. 
Oieotrocliiliis 

mdavogabter, 22 , 00 . 
Ortalida 
gnttufa, 45. 

Ortulis 
cavavco, 46. 
guttata (((k^persa, 45. 
Oryctepopus 
afer afhiopicus, 316, 
Oryx 

heatrix, 154. 
heim, 154. 
gazelh, 154. 

Oscillaria 
spongtUcB, 221 , 
OsBonis 

clytomim, 249. 
Ostraoion, 286, 290, 
Otoeyon, 62. 
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totomys 
degeni, 311. 
irroratus^ 311. 
jacksoniy 311. 

1ypu»y 311. 

Ovia 

ummoTiy 80, 82, 83. 

— h^gsoniy 82, 83. 

— jvbatay 83. 
argaliy 84. 
horealiSy 84. 
cavndemiSy 84. 

— - horealu, 83. 
mvicokiy 84, 83. 

o^dnofiy 111 . 

poli, 80, 82, 83. 

— kareliniy 82, 83. 
mirevsky 80, 82, 83, 85. 

— littledalei, 83, 85. 

PaeltydactyliiB 

ajfinky 18. 

raohyrhamphus 
viridis, 58. 
ragiirua 
anicutm, 364. 
coraUinvSy 365. 
liemiy 364. 
longitarmy 36,5. 
punrtulatWy 3(J4. 
similimanvSy 3(>4. 
v/pirigeTy 364. 
Palaiouiastoclon, 220, 
PnlBBotragus, 75, 78, 346, 
347,350. 
raiieirUy 74. 

Palamn»U8, 180. 

Palystes 

castanemy 420. 
fnmtuHy 420. 
ignicomuSy 420. 
Pandercetes, 414, 415, 
419. 

gmcilisy 419. 
tsopuxy 419. 

Iflvgipes, 4l9. 
Puntopsalis 

albipa<lpest 399, 400. 
listeriy 399. 
nigripalpiSy .399, 400. 

— spiculoMLy 399, 
Papilio 

anstolochue antiphiiSy 

257. 

cauntts, 258. , 

— mmdasoy 257*. 
cenea,y 304, 305, 307. 
dardamSy 304, 305, 

307. 

df^lesaerUy 256. 
erebuSy 257. 


Papilio 
erinus, 120 . 
halitherses euplaoideSy 
257. 

— haiithersefy 257. 
hifpoeoony 304, 305, 

307. 

leiwothoe tamacmi^y 256. 
maearem macamtuSy 
2.56. 

megnrmy 2.56. 

‘inemumy 2n7. 

— erebinttSy 257- 
mp ropey 304, 

iioctiSy 257, 

2*0 ratio Jims iclcsicle^y 

2.56, 258. 

— — letu’tfihoidpSy 256. 

mmiAy 256. 

jiolgtpfi fliesctiHy 257. 
sfkttrn hcwifsoni, 25(». 

Papio 

cbgturay (108. 
Pararlesis, 98, 99. 
fonnidahiiiSy 104. 
tubiroldy 99, 104. 
Paradisea 
apoday 225, 351. 
Purailia 
congicay 327. 
Paraluterea, 289, 290. 
Parantica 
crowlegiy 259. 
ergxy 256, 259. 
Patagona 
glgaSy 20 . 

Peotinator 
spekciy 315. 

Pediana, 422, 423. 
horniy 460, 462. 
OGcidentaliSy 460, 461. 
regintty 460, 462. 
tenuisy 460, 462, 463. 

PelitriUB 
ammlipeSy 413. 
piligevy 413. 
pulMaluSy 413. 
Pellonula 
voraXy 326. 
Pelniatoohromus 
guenfheriy 829. 
pelkgriniy 328, 830. 
PeloinyB 

dewhmm%y 313, 314. 
/«/^ar,313.314. 
harringtoniiy 313, 314. 
Fenelo|)e 
bolimanay 44. 
mowtagniiy 45. 
wdatefriy 45. 
jdumoiay 45. 


Penoa 

menetriesiiy 256, 283. 
eonatay 256. 
Pericnemis 

sticticOy 386. 

Porissus 
wgopHy 2,52. 
PeryBciphus 
weberiy 380. 
Petasophora 

anaUy 21 . 
pi/anotiSy 21 . 

PeteraiuB 
oceidentalis, 339, 
PetroceplialuB 
ansorgiiy 325, 330. 
banCy 325. 
stotUKy 325. 

Petrodon, 294. 

pHtfavuHy 294. 
Petroliathes 
Imciiy 364. 

^periosvsy 363. 
Pliieola?ma 

fpquaforhltSy 22 . 
cerviiugulariny 22 . 
rtthinoidrUy 22 . 
Pliaethornis 
emilitBy 10 . 
gayi emit up y 10. 
nfgrichw/us, 19. 
rujtgtmfer, 19. 

— longipcnuiSy 10, 
60. 

sfmrti, 19. 
Plialacrocorax 
viguOy 47. 

Pbalangiuin 
ca'p€7i8€y 393. 
leppancB, 392, 394. 
opitiOy 393. 
rugommy 402. 

(Guniia) jmhnafU 
mantuiy 397, 398. 
(RhampsinitUB) liighiy 
396. 

( — ) upcrn'eriy 394, 
39S. 

( -- ) felifrovsy 394, 
395. 

PhalcobsenuR 
megahpfertcSy 42. 
PharoniacruB 
anikianmy 36. 
auricepSy 36. 

Phauda 
JlammuSy 258, 

Umhatay 255, 267, 269, 
283. 

Pliegornis ^ 
michelli, • 
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Phepotima 

posthuma, 165, 166, 
167, 168. ! 

(Perichajta) posfhuiKft, \ 
164. : 

PheropBOpbus 

agnatus, 234, 281. j 

Phesatea, 238. 1 

Philampeliia ! 

megara. 300, 307. 1 

Philiris I 

diggled, 116. 
ilias, \ 15, 1 16. 
innofatus, 115. 
infenm, 116. 

Philoscia 
ineiirva^ 380. 
trimcata, 379. 
frtmcatella, 379. 
PhilotbaTiiniia 

se,iiiinriegafus, 17. 
Pbilyclor 

.58, (>0. 

Pliioinia 
ii4‘rri(len.% 229. 
PlicpninopleriH 
vhJonm, 53. 
lijihipnll tains, 53. 
rnh(‘i\ 142. 
Phipnicotliranpia 
pentvianns, .59. 
Pholeoptvnx 
cuvuntlaria, 41. 
Phraotupa 
ansorgii, 328. 
Phpynob»itracbu.s 
mialensis, 15. 

Phrynus, 171, 175, 176, 
178, 181, 182, 186, 
187. 

Phyllomyiaa 

chiereocapilhf 59, GO. 
Physocephala 
ap., 263. 

Piaya 

ea gam nig rhrissa , 

'38. 

nitila, 38. 

Picumiiua 
jelskii, 84, 60. 
puncti/ronSf 35, 60. 
Pioniis 

menstruusy 40. 
tumultmsuSy 40. 

Pipile 

cumammhy 59. 
Fipilopsis 
mystacalisy 60. 
tricolory 60. 
Pipiatrellua^ 
dosikiy 4. 


Pipiatrellua 
kuUiy 4. 
minutay 4. 

Pipra 

vomaia, 60. 

Ibprftola 
degnn&y 60. 
nn'tdis intermedia, 60. 

Pithys 

alhi frons pent viana, 
58. 

Pity Ilia 
grossusy 59. 

Planoclea, 238, 273. 

Platylppaa 
hmextohafa, 372. 
dex'orata, 372. 
ophiophilnsy 371, 381. 

Plat) sauriia 
guttatuSy 16. 

PlaiyatiotA 
quadrafa, 384. 

Plofiadia 

ndgwagi, 47. 

P<Kli(‘epa 

a mericanus, 55. 
ca/tpnr<PH<y 55. 
roUandi, 55 
ttwzanuxoskiiy 55. 

Podoleatea 
onrnfaiiSy 382. 

P(pcila8ina 
fridens, 374. 

Pipcilotbrnupia 
igniventns igiticrimt, 

' 60. 

lacrymosa, 60. 

Pogonotriccus 
ophihadmhus, 58. 

Polistes, 171. 
ap., 236, 281. 
atabolieus, 236>. 
sagitfariusy 236, 271, 
272, 281. 

Polydamnia, 460. 
regina, 460. 

Polynemus 
qnadrijilisy 32S. 

Polyonynius 
caroliy 28. 

Polyphida 
cigfoidesy 249, 251. 

Polypterus 
endlicheriy 324, 
lapradiiy 324. 
senegadusy 325. 

Polytoreutus 
arningiy 196, 207. 
bettoniannsy 199, 200. 
ctcruleua, 191, 207. 
gregorianvsy 193, 


Polytoreutus 
hindeiy 201 , 204. 
kenyaenm, 191, 192, 
1*93, 194, 195, 196, 
197, 198, 200, 201, 
202, 203, 204, 205, 
206 . 

kirnmtevm, 207, 

208. 

mngdensisy 200 , 201 , 
201, 205. 

monfis-kenytSy 1 92, 19 1, 
195, 196, 198, 200, 
201, 204, 205, 206, 
210 . 

mindjaensisy 207, 209. 
VLolaceiis, 191,200,201, 
204, 206, 207. 

Pom prion 

ntargmafa, 283. 
siificgatira, 256. 
Porffllana 
hoscfiy 364. 
spec tom, 363. 
Poroellanella 
pteta, 364. 

Porcellio 

niodesiH'i, 380. 
pulltd ipen n is, ,380. 
sundaicusy 380. 

Poritia 

plate ni, 258, 260. 
Porzana 

cage nnen sis', 49. 
vtndt.s pilm/a, 40. 
Praonetba, 238. 

Prioneria 
Cornelia, 257. 
Prionirbynebus 
plat grkgnchnSy 35. 

— pyrrholtstnits, 35. 
Prionituriis 
plafxints, 225. 
Prionooenm 
crerulfupennis, 243, 248, 
271, 272, 2<S4. 
Prioptera 

octopiincfalu, 26S, 270, 
284. 

Procavia 
ahymnica. 143. 
alptniy 143. 
brucei somalica, 310. 
crawshagiy 143. 
erlangeri, 142. 
f^ugima, 143. 
jacksoni, 143. 
mouckinder-iy 143, 
matschieiy 142. 
menelikiy 143. 
scioanUy 1 13. 
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Procavia 

(Dendrohyrax) ruwen-^ 
zorii, 143: 

(Heterohyrax) thomasi^ 
142. 

Prosotas, 114. 

Prosymna 
amhigua^ 17. 
Protoanthidium, 270, 
271. 

Protopterus 
eethiojncus^ 325. 
ameotens, 325, 330. 
doUoi, 325. 

ProtOBticta 
foersteri^ 383. 

Psalanta 

chalyheata^ 249, 251. 
PBalidopryiiina 
julitB, 28. 

Paammoinys 
algirwm, 9. 
eleganSf 10. 
minutus, 8. 

(ihesm, 10. 

Toiidaireiy 10. 
tripoktanuSy 9. 
PBaminophis 
dhilans, 18. 

Psebena, gen. nov., 277. 
brevipenniSy 239, 241, 
278,281. 
Pseudagrion 

mkn>cephalumy 388. 
PseudalraenuB, gen. nov., 
116. 

Pseudaluteres, 289, 290. 
Paeudaspis 
caoia, 17. 

Pseudoohloris 
chloris, 57. 
lufea, 57. 
skarpeiy 60. 
Pseudodipsas 
eone, 116. 
mmiaiuSy 115. 
Pseiidomonacauthus, 

289. 

ayraudiy 299. 
degeniy 299, 303. 
modestm, 299. 
multimaculatusy 298, 

m. 

pardaksy 298. 
puTictulafuSy 298, 303. 
septentfiomliSy 299, 
Paeudospbex 
hyalmay 236. 
PseudosuberiteB 
cavay 217, 221. 
Psilooephalus, 289, 290. 


Psilocnemis 
marginipetiy 385. 
Pterophanes 
temminokiy 24. 
Ptilosceiia 
resplendensy 51. 
Pulsatrix 
melanonotay 41. 
Pyrestes 

eximimy 243, 248, 267, 
269. 

virgatay 267 y 269, 283. 
Pyriglena 
maura piceUy 57. 
Pyrrhura 
rwpicolay 40, 60. 

Querquediila 
pnnay 54. 
versicolor y 1. 

Rabdosia 

choy 306, 307. 

Kadena 
jiiventay 256. 
vulgariSy 256, 259. 
R'lllus 

emjanensisy 49. 
mgricansy 48. 

— humilis, 48, 60. 
rythirhynchuSy 48. 
viridiSy*^^2, 

Rana 

adspersay 15. 
angoknmy 1.5. 
darlingiy 15, 18. 
doriiBy 188, 189. 
esculenta ridibunday 

227, 

hascheanay 190. 

jerhotty 188. 

latercdiSy 189. 
laticepBy 190. 

lividay 188. 
signatay 188. 

Rangifer 

taxandus montamiSy 

361. 

— oshorwiy 361 . 

— pearmniy 361 , 362. 

— sibiricusy 361. 

— sloneiy 361. 

Ranzania, 296. 

Rappia 

mannotata, 15. 
Recurviroatra 
andinut 52. 

Regerhinus 
megarhynchuBy 43. 
Beniera 

«p., 210, 211, 212, 221. 


Rhacophonis 
bimaoulcUuBy 188, 189. 
Rhamphastos 
amhiguuBy 38. 
cuvieriy 59. 
Rhainphomicron 
microrhynchuMy 59. 
olivaceuSy 27. 
ruficepsy 27. 
stmUyiy 27. 
Rhampeinitiis 
crassuBy 395, 396. 
Bpenceriy 396, 397. 
Rhinoceros, 320. 
Rhynchelrais, 96, 97. 
Rlivnchocyclua 
julvipectusy 58. 
pertivianns, 58. 

Robson ia, 98, 99. 
formidabilis, 104. 
manna y 99, lOl. 
Rocinela 

munda^iOy 378, 381. 
Ropicn, 2138. 

Rupornis 
magTurosfris, 42. 

naffererty 42. 

Salius, 241, 261. 
aurosertccusy 239, 240, 
250, 281. 

serfcosomoy 260, 283, 
Salticus 

attenuafuBy 266. 
Samothoriuin 
hoimeriy 73, 74, 75, 77, 
345, 346, 348, 350. 
Stun us 

anonymuBy 216, 218. 
SaperdideB 
sp., 282. 

Sappho 
carolx, 28. 

SarcodaceB 
odoCy 339. 

Sarotea, 416. 
hadiusy 416. 
cervtnuSy 418. 
juguUmsy 417. 
longipeSy 417. 
mcUtiyanuBy 416. 
procmtBy 417. 

iuspiciosusy 417, 

Sohilbe 

BenegalemiSy 327. 
SchiBtes 

So^izoBa^ 
pcUpehraliBy 60. 

Sciurus ^ 
mUHcolory 310.a 
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Sclenirus 
ofivascens, 69, 60. 
Sclethru8 

amcmus, 243, 248, 261, 
281. 

Soorpio, 178, 182. 
Scotopliilus 
niffrita, 308. 

Scrobigera 

he.'iperividcs, 257, 259, 
282. 

Scytalopua 
acuiirostrin, CO. 
fcmoraliAt (K). 

ScTtasie 

nH(da. 238, 239. 
Selenidera 
laughdorffi, 39. 
ISclonocoHiniii 
atirltnifi, 122, 136. 
8(‘leiiotIiolu!?, gen. nov., 
134. 

135. 

Sepeclon 
ap., 264, 283. 
javaniatty, 264. 
8erinetlia 

ahdominalih, 255, 267, 
269, 283. 
auyuvy 258. 

Scrixui 

aiiTvknfa, 242, 244. 
modci^fa, 244. 
h/chuvra, 244. 
prolafa, 242, 244, 282. 
Sipalus 

granulaiiis, 242, 247. 
Siptornis 

ulhcapiUiiy 60. 
gramivicnla, 60. 
huvnliSf 60. 
iaczanou'skii, 00 . 
virgafa, 58, 60. 

Serbia, 238. 

Borensonclla, gen. nov., 
392, 403, 409. 
j)rehen8or^ 409, 410. 
Sj>ara8sus 
argefemus, 421, 

Imlius, 416. 
hamorrhoidalis, 416. 
mygalims, 416. 
punctatus, 429. 
sakeius, 429. 
Spatbomeles 
sp., 242, 284. 
furriitts, 242, 247, 
284. 

Spathura 

# 9 . 

pentaruti 25. 


Speofyto 
cunicularia, 41. 

— juninensis, 41. 
Splireroma 
Mo-, 379, 381. 

Spherillo 
ambiiiomiSf 381. 
gri8esee7th, 381. 
Sphoroidea, 292. 

Sphinx 
^Hcgch'Ot 3(Kh 
Spinaoanthus, 287. 

Spinus 

teferims peruantii>, 

60. 

Spirastrella 

•invomtmiiit 216, 221. 

Spiropagurua 
spirigvr^ 364. 

Spongoiia 
digit at 220 , 221 . 
Steatornis 

canpeiim peruviana, 

5‘). 

Steganopus 
j iru'olor, 53. 
i SlegemiB 

i (Facti/Ioii, 242, 247, 

! Stegody])bu8 
dxmicoh, 144. 
Stelospongia 
sp,, 220. 

Stenopsis 

(rqincaudata, 59. i 

hi faH'iata, 30. t 

longirostrib, 30. 
7'itjicerma', {k). 
SternothseruB 
hivuafus, 15. 

Strix 

jiainmea perlata, 41 . 
jmiwtatimiha, 317. 
Stuliimannia, 9k 
Subentes 

laxosuhtntes, 217 , 

221 . 

Sybrn,238. 

Symbrenthia, 260. 
hi'ppocltts, 258. 
hypdiia hippocrenc, 
258. 

hgpselis balunda, 258. 
Synallaxis 
curtaia, 58. 

Synelasma, 238. 

Synodontis 
gamhienm^ 327. 
'indanopierui, 327, 330. 
memhranaomis, 328, 
robUanu8,Z^,m, 


Tajuria 
ihyia, 116. 

— pallescens, 116. 
Talapnorus 
hypodiefns, 59. 
TaJicada 
veandata, 113. 
xiyscus khasia, 113. 
Tapbea 

orevioolliB, 267, 284. 
Tat era 
sp., 310. 
munna, 310. 
Taurotragua 
oryx, 78. 

Teinobasia 
kirbyl, 386. 
rufirotlis, 387. 
supvrha, 387. 

Tenerns, 24^ 
civgalcnsm, 270. 

I parryamifi, 279. 
j mJcipmnifi, 248, 267, 

2()9. 279, 283, 284. 
Torenura 
i nflinota, 68 . 

Tergipes 

(Capellinia) dorix, 04. 
Terias 

j nicuitariexws, 257. 

mri, 257. 

Terpioa 

fugax, 217, 218. 
Teatudo 

pprptv'iana, 220 . 
Tetliya 
ingalU, 215. 
waza, 216. 

Tetilla 

I'ldteyi, 21 8. 
Telralangiina 
piframulata, 272,281. 
Tetralhemis, 382. 
Tetrodon, 292, 21'4. 
hnwnikiim, 301, 302. 
honiecnf^is, 393 . 
hreviptiiiui-, 300. 
fabCidtus, 301, 302. 
JJnviatUiH, 302. 
h yp^vtoqmi h)i , 30< K 
301. ‘ 

wemm, 299. 
laevigatm, 293, 299. 
lagocephalu», 293. 
^nacchikndi, 801. 
ocekaiicfi, 301, 302. 
pataca, 294, 303. 
pleurogramma, 300, 
303. 

pkuTosticus, 3(^. 
pustuktus, 303 . 
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Tetrodon 
soleratus, 293. 
waandersiiy 302, 

Thalurania 
jelskiif 21. 
nigrofasciata^ 21. 
tschwiiii, 21. 

Thanmopliilus 
melanurus dehilis^ 60. 
varieg(xf.iceps, 60. 

Theda 

7nyrsilu8, 117. 

Tliedinesthes 
eremkola, 116. 

Thdyphonus, 169, 170, 
175, 176. 178, 179. 
181, 182, 184, 185, 
186, 187. 

Thenus 
orientalist 373. 

Theristicus 
branickii, 47. 
caudatus, 47. 

Thinocorus 
orbignganus, 53. 

Thripadectes 
sonitator, 60. 

Thrix 

gama, 258, 260. 

Tliryothorug 
cantator, 60. 

Thysoiiotis 
macleagit 119. 
taygettis, 119. 

Tigrisonia 
sahnonij 48. 

Tilapia 
gaJilaa, 329. 
mlotioa, 329. 

Tillicera 

sp., 248, 252, 284. 
bihalteatOi 252, 284. 

Tinamotis 
pentlandif 59. 

TinamuB 
kleei, 46. 
mficeps, 59, 
taot 46. 

Tinnuuculus 
sparverius cinmmo- 
minusy 43. 

Tmolius, 254. 

Tirumala 
septentrionist 256. 

Titanodamon 
johnstoniy 177, 186. 

Toradjia 
oeUhemis, 380. 
cephaJicat 380. 
conglohatoft 380. 
gorgona, 380. 


XotauuB 
flavipes, 52. 
7nela7wletieu8, 52. 
Toxophora 
sp., 270, 284. 
javamt 270, 284. 
Trachycephalus, 286. 
Traohystola 
granuUvtOt 242, 247. 
Tragelaphus 
angasi^ 319. 
Trepsichroia 
mulcihert 256, 258, 259, 
283 

Triacantbodea, 287. 
Triacanthua. 285, 286, 
287, 288, 292. 
Trittinobunua, 392. 
hicartnatm, 401. 
pe^'tinattiSt 400, 410. 
Trieenonyx, 392, 403. 
aspeTt 4(M, 405. 
coriaceust 403,404,405, 
408. 

rapaxy 405. 
sitUteviSy 404, 405, 
410. 

Tridiocnemis 
homecnsiSy 1185. 
memhrampeSy 385. 
octogesimay 385. 
Trichocydua, 296. 
Trichodiodon, 296. 
Trichon iscua 
antennatusy 379. 
Tridiothraupis 
mclanopSy 58. 
quadncoiory .58. 
Tricondyla, 233, 234, 
248,251. 

cyanea wallcu:eiy 233, 
234,281. 
gihhay 234, 281. 

— cyanipeSy 243. 
rufipeSy 233. 

Trinierorhinua 
tHtaniatmy 17. 
Tringoidea 
maculariuSy 52. 
Triodon, 285, 286, 288, 
289. 

Troglodytes 
fraiery 65, 56. 
sotsiitialisy 55, 56. 

— macrourmy 55, 

60. 

Trogon 

collamy 36. 

meridionalis ramoni^ 
anus, 37. 
personatus, 36. 


Tronga 

crameriy 256, 259. 
Tropidichthys, 292, 
294. 

pafAia, 293. 
Tropinietopa, 24.5. 

sinmlatoTy 243, 282. 
Turdua 
crotopezm, 57. 
leucopSy 57. 
phmpygus spodio- 
Icemusy 57, 60. 
Typhlopa 
mucrusoy 17. 

schlegdiy 17 . 

Typostola, 422. 
barbata, 455, 4.59. 
hrooml, 455, 45ti. 
niagnijicay 455, 4.57. 
459. 

major, 455, 459. 
Tyranniacua 
cvnereicepSy .58. 
frontahs, 60. 
nigncapilhts, 58. 
viridifiavuSy 58, ♦>(). 


Udenodon 
bainiy <S8. 
gractlis, 88. 

Uiia 

purpurea, 114, 12 1. 
mi a, 114. 
Upucerthia 
paUida, 58, (iO. 
serramiy (» 0 . 

Urania, 248. 
Uroplatea 

jimbriatuSy 31 7. 

Uroproctua 

assamensisy 181. 
Uroapatha 
martity 36. 

Utica 

onycha, 116. 


Vespa, 271. 

chwta, 262, 271, 272, 
283. 

Vespertilio 
marginatusy 4. 

Vireo 

flavoviridis, 59. 
Vireolanius 
chlorogaster, 59. 
Vooonia, 429. 
dolosa, 435. 
immaniSy't&S^ 
insignis, 432. 
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V ulpes 
sp., 5, 

ttgy'ptiacay b. 


Waigcuiii 

ceramicum, 115, 121. 
subcaruleuniy 115. 


Xanthoura 
jolycpu^ (50. 

XtiMouiyntus 

ntgn, 320. 

Xenopterus, 202, 293, 

294, 295. 

brlhmiy n, 291, 295. 
294, 295. 

Xenopus 
/tf OKs, 15, 79. 

X«‘rurt 

brachyvtus^ 310. 


Xorus 

dabagalla, 310. 

Jluvus, 310. 
fusiius, 310. 
ruUlus, 31 0. 
Xiphoceriis, 2(58. 
Xiphooolftpte.«j 
phaopyyuSy 60. 

Xyaste, 244. 
famona, 212, 245, 208, 
269,284. 

invnlrt, 212, 245, 250, 
268, 2G9, 284. 
lorrida^ 242, 267, 

2(59. 

Xylocopa 

Inhpesi, 261, 262, 283. 
Xylopliagus 
sp., 261, 283. 
Xylutroclius 

d/Toratua, 249, 251, 

282. 


Xylotrechus 
pedestris, 249, 252, 
282. 

Xystrocera 
alcyonea, 249, 282. 


Zachria, 423, 454. 

I jlavicoma, 454. 

I h<tmorrlioidaltSi 454. 
j o}do7iga, 454. 

! ZatXena, gen. iiov., 

I 62. 

hrownt, 62, 72. 

Zelota, gen. ni»\ , 
273. 

sp(dhomr/ina, 242, 247, 
274,284. 

Zcimida 

. macu/ata, 59. 


TilK END. 


Printed by Taylor and Francis, Bed Lion Court, Fleet Street. 




I. A. 


IMPERIAL AGRICULTURAL RESEARCH 
INSTITUTE LIBRARY 
NEW DELHI. 


Dato of issue. 


fo M 


0 JUN 

'f f 


i9bb 

6f- 


Dat^' of issue. 


55 


Date of issue. 




